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t^elaved-Release Dosaoe Forms of SeriiafinB 

i FieMofthelnvBnllipn . 
This Invertfnn idales'lo a delayed*fdease dosage 
shorter time to reaching peaK plasma levels after oral dosing. It also relates to ^ 
dosagefbmfishaiAiganimpravBdddeeffiBCtprDlteandtoanwthodoftreal^ O 
p^cMatric and oih^ Aleves comprismgadnmBlsrii^seitrdim O 
release dc»agefonn to a mammal, induding a hunun patient, in ne^ *-H 
treabnent 



eactereund of the Invention 



Sertraline a seiecSve serotonin reuptake inhibitor (SSRI), which Is i^elul as ^> 
an antidepressant and anorecSc agent, and in the treatment of (ri)sessive-conipulsh« CO 
15 disorder. post-4raumafic stress disorder, anxiety-related disorders, and panic. ^ 
Sertraline also useful for the treatment of prematura ejaculation, chemical 
dependences, premenstmal dysphoric disorder and obesity. 

Sertralffte 6 most ocnranoniy prescribed for therapy of depressive illness in 
the general dose range 50-200 mg/d^. SertrdinehasanefinidnationhalMfeof23 
20 Nr, and is dosed once (telly. 

Patients are generally initiated on seitrafine for depression at a dose of 50 
mg/day. Patients who do not respond at the 50 mg dose are given Mgher doses. 
Initiation at doses greatra* than 50 mg is generally avoided, when possHMe, because 
^ effects such as nausea, (fianhea and reguj^alion. are generaHy b^eved to be 

25 more severe at hi|^ doses. !|f necessary to adtieveefRca^. higher doses may be 
reached by titration up from lordoses. Improved sertraline dosage fomns which 
exhi)lied a low«r incidence andVbr severity of side effie^ 
because (1) patient oonifbrt would be improved, and dosino could be iri 
doses higher than 50 mg without the need for dose titration. biBlation at higher 

30 starting doses mey, in tim, be useful by effecting a shorter onset of anftiepresdVB 
acfion. Thus, such an improved sertraline dosage fomn which permitted oral dodng 
of Mgh doses of sertrafine (e.gH 200 m(0 vvilh relatively reduced side efliBCts would 
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permtt wider therapeutic appfication of sertraGne therapy, and would accordingly 
provide a significant improvement in dosing ocmipliance and convenience. Ukewtee, 
an improved dosa^ form which lowered the incidence of side-effects at lower doses 
would also be of sgniScant value. 
5 With respect to known, imnYediate-retease dosage fonns of sertraline, upon 

oral administration of such dos^ fbnns, Toaob the time at which a maximal piasma 
sertrafine omcentration is achieved, is a|^)roxi^^ Generally 
speaidng, ti^ ^ a long Tinsc K has now t)een determined that oral dosage forms 
which retain tf)8ir contained sertraTme unt3 the dosage form exUs the stomach and 
10 enters the smaOsntesSrie are capat)ie of defiveringsertrafim 

drculatton faster, arKl \Mth a shorter Tmx. than conventionail dosage forms whteh 
imrnediateiy start to disintegrate and dissolve foOowv^ Thefactthat 
cteiayuig dtssoiutm of a dmg In the gastroMestin^ 
of the dnig hthe bkxxfetream iscounterinluaive and surprfeing. 
15 Defiveiy of sertralte in a dosage fonn which rniriimizesgas^ 

also have other unexpected benefSs. It is herein demonstrated (see the exam;^) 
that certain dde effects of serbaBne, namefy nausea, regurgitation, and diarrhea, are 
part^ or prinriarfly mecSated dtect contact of sertral^ 
gastrointestinal tract, primariiy the stomach, father than mediated systemteafly, that is 
20 via exposure of sertraline to the t>i6odstream after atssorptkm Prior to the himian 
cBrvcai studies disciosed herem, ttie bcaBy mediated nature of these three sertrsAne 
side effects was not known. It is ncted that such side effects are not wuversaRy 
locally mediated for afl (bugs which efidt them. For exam;^. cancer 
chemotherai^utants which are dosed by ir^ec^on can eBdt these same ^ effects. 
25 Summary of the Inventkm 

This invention provides an oral delayed release dosage fonn of sertraTine 
wtuch decreases reiatrve to the Tttmx, exhibited by cunentfy icnown immediate- 
release sertrafirte tat^et dosage forms wtuch deDver an equrvadent bolus dose. 
Relathfe to immediate release dosage fomis, this invention can also decrease the 
30 kuidence and/or severity of gastrointestinal and/or others!^ The delayed 

release period is foliowed by immecfiate release, as descn*bed below, and such 
dosage forms are sometimes referred to herein as 'delayed release plus immediate 
release' fbmns for convenienoe. A delayed r^ase phis immediate release doss^ 
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dosage fDrms are (1) pHHrtSSered dosage fonns which delay release of sertraline 
15 uribltheyerilertfieernminrrieritoftt^ wtuch is above pH 6.0, and 

(2) small intestinal en^me-4riggered ctosage fonns witich delay release of sertrafine 

urriil a coalir^ on the dosqge fbnn is altered by ff^^ 

proteases in the smayiritestbialluinen, as appropriate. SpatiaHy-delayed dosage 

forms of this mvention generally oommenoe immedate release of sertraline within 
20 approdmately 30 rrrinut^^ prefierabfy within 15 minutes, after pas^ out of the 

stomach into the smaB MfBsfiro. 

Thus, in one aspect this invention provides a spatially deiayed-release oral 

dosage forni suftabie for oral adminislration to a mammai, oompris'mg sertrabie or a 

pt^rmaceutiraliy aooqpteA)te saK thmeof end a pharmaoeuticaqy aco^>tabte canfer. 
25 which dosage fomi, following irigestion by said mammai, releases not more 

than 10% of the sertrarne contained therein Into said mammal's stomadi, 

and whidi effects immediate release of the remaining sertrafine contein«l 

therein after having passed into said mammafs srnad intestine. 

Extents of sertraEne release into the stomach lower than tire 10% extent dis- 
30 dosed atKwe are also withdn the scope of the bivention and may produce even 

shorter Tfntx's and/or t>etter side effect r»ofiie& Thus a dosage fonnwfiich releases 

5% or less of its contavied sertraline into a mammaFs stomach prior to efiectir^ 

immediate release once havir^ entered the small intestine represents a release 



form within the scope ctf the invention if it decreases Tmn or if it reduces any of the 

side effects previously noted 

The dosage fomn can operatB by being sensitive to its use emdronment such 

that it delays releasir^ sertraEne unta after it has passed into the small intestine. 

5 This type of delayed release dosage form releases in a manner which is deperxlent 

on position along the ga^rointestinal (GO trad, is independent of time, and is herein 

referred to as a 'spatiaT dosage form, or as exhibiting ^spatially delayed release*. 

After the dosage form has erdered the small intestine, it releases its remair^ 

sertraline in immediate foshion, 'immecfiate rebase" mearur^ that no component or 

10 means is ^ptemented in the dosage fc^ whidi would deliberate^ 

down release once the delay period has ended: In general, the dosage form should . 

release at least 70% of the sertreiff^ remainir^ therein within 1.5 hours, preferably K— 

CO 

within one hour, after passing into the small intestane. Examples of spatially delayed UJ 



wo 99/01122 



PCTAB98/00937 



profile within the scope of the invention and may be even more efficacious for 
shortening Jnax and/or ameliorating side effects, it is preferred that Une dosage fomi 
release an even smaller amount of sertrafine into the stomach, more preferably not 
more than 3% of the sertraline contained thereirt It is most preferred that the 
5 dosage fomfi release essentiaily no sertra&ie into the stoniiach^ 

As rnentk)ned, the spatmlly delayed form can be enzyme-trjggered 0^ 
gered. Both of these dosage fbmiembodirnents can be cfissolution tested in ffiv^ 
tests wh!ch offer a good approximation of h wvo behavior, thereby determinhg 
whether they fan within the scope of the invenfion. Thus in another aspect, a pH- 
1 0 triggered in vHro test, this invention provides a pH^riggered delayed release dos^ 
fbmi suitable for oral adminstration to a mamnnai, oomprisifrg (1) an immediate^ 
release core comprising sertraline or a pharmaceutically acceptable salt thereof and 
a phanndoeutically acoept^e carrier, and (2) a pH^nsitive coating surrounding 
said owe, 

15 which dosage form, when (fissolulion tested 01 vKto 

reteases not more than 10% <rf 85 hoorporated sertrafine in 2 hours in 750 mi 
of0.1NHCI. 

and which, following ssfti 2 hours, effiects immedbte release of its remairung 
sertra&» in a Her of 0.05 M sodium phosphate buH^, pH 6.8, oontavvng 1% 
20 potysorbate 80. Age^n, 'immediate release' as used herein generally means at least 
70% release wShh 1.5 hours, preferab^vyttun 1 hour. 

In anotha- aspect, an enzyme-trjg g e r Bdw latest, this gwen^ 
an enzyrne4rjggered delayed release dosage form stmablef^ 
mammal, oompri^ (1) an immediate-release core compri^ng sertrafine or a 
25 phannaceuticaiiy acceptable salt thereof and a phamnaceuficaliy acceptable carrier, 
and (2) an enzynnaticaDy degradabte ooal^ sunxindi^ 

wh^ dosage fbnfn, when (fesoluiion tested iiri vftD, 

releases not more than 1 0% of its incorporated sertraiine In 2 hours in 750 ml 
of0.1NHCI. 

30 anclwlvch,feAowirig said 2 hoiffs. effects irnn^ 

sertraline in a Titer of 0.05 M sodium phosphate huffier. pH 6.6, coi^'ning 1 % 
polysorbate 80, in the presence of an enzyme suitat)le for enzymaficaOy degradir^ 



o 



wo 99/01122 

^ PCT/IB98/00937 



said coaf^. The actual enisyme employed in the test win depend on which 
ducxlenal or small intestine bnzyme the enzyme-tr^red coating is suscepb'ble to. 

It is noted that the m vAro add medium ^ubtes the envtorvnent of the 
stomach. The buffer simulates the envvonment of the sntaD intone. 
5 In addition to the spatial cfelayed release dosage fbmis discussed atx>ve, a 

dosage form according to tHe invention can also operate by 6eiaying the release of 
sertrafine for a set period ofitffne, decreasing tfie exposure of the stomach to o 
sertraline. This type of dos£^ form is referred to herein as a temporaT dos^ 
form, or as exhtbrtir^ ^mpoial^ delayed release" or similar lar^uage. A temporal 
1 0 delay is a delay occurring after the dosage form m ir^ested, xvhich detey is not 
related to the spatml locatroh of the dosage fomi In the gastrointestinal tract 
Temporalty delved dosage forms may be consklered to be trtggered by the 
fMiesenoe of water, and possess a means for del^hg release of sertisfine for a 
specific tftne period after the dosage fbmi enters an aquecHJS enworvnent CJO 

I IBB 

15 Thus, in another aspect this invention proirides a ternporaByddayedd ffl 

form suBabte for oral admlnkratlon to a mammal, cornprisir^ (1) an inm 
release core comprisir^ sertraline or a phannaoeulica|y acceptable salt th^eof and 
a pharmaceutical^ acoepteble carrier and (2) a ooatir^ surrouncfing sakf oore, 
which ctosage form. folloMrir^ ingesfion fay said mammaL 
20 releases siAstantiafly no sertraBne during a ^ period of about 1 0 minutes, 

releases not more tijian 10% ofthe sertraline containedthereindurii^ a 
second perfod ia^g lip to 2 hours foDow^ said first pei^ 

and then effects immediate release of the remahing sertraline contained 
ttiereln. The doss^fbnn works generally b^ 
25 disintegratir^ or becoming otherwse more pemneable to sertrafine m an aqueous 
environment within a fHB-set period of time (i.e.. the delay period), thereafter 

releasing sertraRne in immckSate foshion or (2) the combination of the core arKf 

t 

coating (e.g., a semipermeable raating) being physically disnipted t)y &nbibing water 
through the coatir^ until the core and coating burst, ther^ immediately releasing 
30 sertrar»9. 

it is noted that ttie first period of "about 10 minutes' accounts for the natural 
lag time or induction period fbSowii^ swsdiowing (i.e. digestion) characteristic of most 
if not allsoBd dosage fonn^ induding pure inunecBate release fiorms, during 
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the dosage form is wetted and/or hydrated. The p^iod of course variable, 'abouT 
meaning on the order of 2-20 minutes. The second period accounts for the defay 
period which has actually tseen purposely engineered into the dosage form. For 
spatially delayed dosage forms, the first period lag f&ne is subsumed under the delay 
5 period during which not more fiian 10% of the oontaffied sertrafine is released. 

A tempwaHy delayed dosage form releasing "substanfiaBy no sertraline' 
during a first period means that the dosage fbmi reie^^ 
as possa)le, aRhoi^h 'substanfiaDy^ certainly allows for de minbnis amounts of 
release, preforably 1%orless. R is further noted that the albrenientioned second 
10 period cari last ^ip to 2 hours^whRdl means the period can be ie» 
Temporally deiafyed dosage fonns can also be dissoluti^ 
test which mirnics orappraxffnates ffi wwo behavkH*, flieretyy deternmung wtielher 
they fan vnlWn the scope of the invention. TfujsiharKitheraspect atempcnalfff vff^ 
test, this invention provides a temporal^ delayed dosage fbrm suitable for 
15 admihistratvon to a m^nmal. oc»mprising sertraline or a pharmaceuScally aco^itaUe 
salt thereof and a pharmaoeuScally acceptatte carrier, 

which dosage fomi, when dissdution tested Iri vitrD in a USP-2 apparati^ 
cOTtaining 900 nA erf acetic add/acetate buffer, pH 4.0, whidi is 0.075 M in NaQ. 
releases sutistaniiafly no sertraline during a first period of about 1 0 minutes, 
20 releases not more than 10% of the sertrabie contained therein during a 

secorKi period iastor^ up to 2 hours fonovmg said first p&^ 

and which tfien eflects immediate release of 0ie rBmainir^ sertraSne 
contained therein foXkMing saki second period. 

As mention^ the ffiventzon is surmising in that Itie dosage forms herBin. 
25 even thoi^ they delay releasing sertrafir^e in the 61 tract, shorten Tf^, the time ft 
takes for sertrafine to reach its maximum value in the biood This shcrtenir^ of 
for sertrafine is novel and is provided as a further feature of the inventioit Thus ttiss 
invention further provides a delayedfeiease dosage fonn suitat>le for oral 
admhvstrafion to a mammal, comprising sertraline or a phanmaoeuficaliy acceptable 
30 salt thereof and a prf^rmaceuticaBy acceptable cani^, said dosage form exfvbHtog, 
ffiwvo,aplasmicTgnBt which is shorter than Tmax detennmed after ingestion of an 
equivalent amount of sertraline in an immediate release dosage fomn (i.e. one that 
has rK> delay period engmered or ^l^mentedthereh). Prefierred delayed release 
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dosage forms exhiM. reiafiye to an immediate release dosage iom containing an 
equal amount of sertrafine, a T^sn that is shorter by at least 1/2 hr, preferably at least 
1 hr. 

it is wen iaiown ttetthe retention time of a dosage fbmi in the stomach ^ 
5 depends upon whether the si^ect has eaten. Certain dosage forms, e.g., nor^ Or 
disintegrafing tablets, vriB remain in the stomach until the meal has sut)stanliaBy ^ 
passed on Into the duodmirnitSakJgastncretente , , , 

hours. Muttviartiodate dosage liorrns will also ' 
than In the tsetedstcmach.; although, in this case, tteincr^^ 

10 'ma longer halHime for ga^ emptying of these small multipartfculales. wfiich may 
range h diameter from about 50 microns to about 0.3 cm. Ihus, with respect to the 
property of decrea^ Tmx. it is preferred that the dosage forms of tMs invention be . 
ing^ted when the si&ject is in the teted state, e.g., more than 1 hour before or ^ 
monsthanZhowsaflerameaL VMth respect to ttieTmarshortenirv property, ^ 

1 5 dosagie fomns of titis Invenfion are variably effective in fed subjects, dependo^g on the 
relative timfftg of dosing and meal ingestion, and upon the caloric content of the 
meal With respect to the side effect ame&oration property, spatiaHy delayed dosage 
forms exl^ru>fied/fiasled preference. With respect to the side effect ameOorafion 
property, temporany delayed sertra&ie dosage fbrnis are preferab^ in the 

20 fasted state and have more varbble effectiveness in the fed state. 

The anxKint of s^tra&ie contained within a delayed ndease dosage form is 
at iea^ 1 0 mg, and can be as lu^ as 300 mg or more. The amount oontaffied in the 
dosage fbmi is prefierabiy 10 mg to 250 mg. The dosage fonm can be unitary, or 
divided e.g., consiitutedbytuvo or more units (such as capsules or tat^ets which, 

25 taken tpg^her, constitute the dosage form) which are talcen at or at>out the same 
time. 

Sertraltrie can be employed in the dosage forms of this invention in the form 
of the free base or its ftf^anmaceuficatly acceptable salts such as the hydrocNoride, 
agitata, acetate, or lactate, and also in anhydroiffi as well as hydrated forms. AQ 
30 such formA can be used vrfthfnfhe scope of this inw^^ 

The salts can generally be made by corribinir^ seftraKne free base vi^ a 
corresponding stoicMom^ anx>urtf of acM (La aspartiCi aoe^ 
ftfftherdescraied h commordy assi^ied Pfeer Dodtet Mo. 9337AJTJ, filed as a PCT 
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application designating the United States, and herein Incorporated by reference in its 
entirety. The sertrafine employed is preferably the free base, hydrochloride, 
aspartate, acetate, or lactate. Reference to "sertraline*" in terms of therapeutic 
amounts or in release rat^ in the dalms is to active sertraline, abbreviated herein as 
5 'mgA', Le*, the non-sait, non-hydrated free base having a molecular weight of 308«2. 
Arhounis in mgA can easily be converted to an equrvai^ wefght for any salt 

The dosage forms which constitute the subject matter of the invention are, as 
mentioned, delayed release fomuilations. The dosage form can be in the form of a 
tablet, a capsule, a muftipartsculate fomi, or a unit dose packet (sometimes referred 
10 to in the art as a "sactet^. ^so included are combination dosage forms, for 

example those comprising one or more delayed release tablets contained within a 
capsule shell such as a gelatin capsule sheB. 

The term "tabler is intended to embrace compressed tablets which are 
coated with materials which elicit the desired delayed release effect Tat>let dosage 
15 forms may be "unitary, in which the entire dose is incorporated in a single tablet, or 
may be 'muttipte', in which the dose is incorporated in more than one tablet, which 
may be ingested at about the same time, ormay be incorporated into a capsule 
which dissolves after ir^estion, releasing muftifie tablets. Tablets comprise 
prefenred dosage forms of this invention because of tiie wdl developed art In the 
20 production and coating of tabtets. 

The tenn ""capsute" is Mended to embrace capsules in wMd) the body of 
capsule disintegrates after ingestion to release particulate oontents vidnidi exhibit the 
desired delayed-release behavior, and also capsules for which ttie body of ttie 
capsule provides ttie delayed release mechanism. Also ffiduded are hard or soft 
25 gelatin capsules wfiichomtain solutions or suspensions of sertraTra^ Delayed 
release encapsulated solution dosage forms of sertraline are preferred because of 
their capadty to directiy provide sertrafine in solution, maximizing the Timr^edudng 
properties of the dosage fonn. 

The term *Vnultiparticulate" b intended to embrace a dosage form compri^ng 
30 a muftipOdly of partides vtrtiose totality represents the intended therapeutically useful 
dose of sertraFsne. The partides generally have a diarneter from about 50 microns to 
atx>ut 0.3 cm, with a prefenred range of 100 pM to 2 mm. Multiparticulates represent 
a preferred emt)odiment becai^ they are amenaUe to use in scaPing dosage fonms 
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according to the weight of 'an indmduai animal (e.g.. a dog) by simply scafing the 
number of particles in the dosage form to conlbnti with the animal's wtighL 
Muttiparticuiates are also preferred because they undergo more reprodudkrie gastric 
emptying than do larger unitary dosage fomns (e.g. tablets), particuiarly with respect 
5 to diffeferK:es in gastric empfyir^ 11 the fed and fasted states. Diameters in tte 
range of 0.4 to 2 inm are preferred as beads for use as capsule ffl. Diameters in the 
rangeof 0^ to 1 mm are preferred for compr^slonffitotat)fets. CXameters In the 
range of 0. 1 to 0.8 mm are preferred for use as powders for maldr^ powdws for oral 
suspension or unS dose packs f sach^")- 
10 Multiparticulate, bead, or other particie dosage forms may be multiply loaded 

ffito a gelatin ^psule. or may be compressed Mo a tableL 

In a further aspect, this invention provktes a method for treatmg a psychiatrfo 
or ottier inness, comprisffig adrnlrvsterir^ to a ma^^ 
including a humm patient, a therapeulicany effective amount of sertraline bi a 
1 5 delayed-release oral dosalge form wHch releases the sertraRne according to the 
release criteria described above. Such psydstedric OInesses inchide those leiown 
the art as being treatabtemhsertaarine.nrT^ Obesf^. 
premenstrual dysphoric disorder, chemical dependencfes and prematune e^aodation 
are also treatabfe with the delayed release plus immediate nstease dosage forms of 
20 this fnvenb'ort > 

. Itlsand^sectcrftHslnvenSontoprovideadosagefonmof^^ 
has a shorter Tain ttan cdriventioris^ s^traBne dosstge fomfis, thus peimittir^ fastv 
appearance of s^lraEne in the bkxxistream. and a potentially faster ttierapeulic 
effect A faster ffierapeidic effect fe of particular anportanoe in acute 
25 as the amefioration of parw or premature ejaculation* It tea further object of this 
invention to decrease the incidence and seventy of sertrafine-induced GI side effects. 
TNs is important at all doses, and particularly at Ivgh doses, for examfrie 200 mg aiKi 
i4>. at viAiich the hddence of gastrointesfinal side effects ca^ This 
object is effected minirhizing the extent and duration of exposwe of the stomach 
30 to sertraline, thereby redudng the overall incidence and severity of sertralm-induoed 

i 

nausea, reguigitafion, ordraiiiiea. 

Dosing sertraline praBy in conventional immediate release taf3iete (Zoto^. 
registered trademaric of Pfizer inc.) results h relatively extensive exposure of drug to 



wo 99/01122 PCT/1B98/00937 



ihe stomach. It ts accordingiy a further object of this invention to provide dosage 
forms which deliver therapeutically useful doses of sertraline, while redudng 
localized exposuiB of sertraline to the upper Gl tract, espedaliy the stomach, and 
reducing T„ax ^nd hastenir^ therapeutic seitralir^ expo^xtte in the ^tenuc 
5 drculafoa whh the added benefit of decreased nausea, fegurgilation, or diarrhea 

Brief Descfiption of the,5gMB 
F^re 1 is a PK/PD plot which pre^nts the letetionship between plasma 
sertraline ooncentration and average self-ieported vfeual analogue scores for a 
nausea study presented in the Examples. 

In prindple. the invenSon can be implemented by taking an vnmedi^ 
release core comprising serlrartfie and a pharmaceuticaliy acceptable carrier and 
coating rt mth a Qxeferatdy all-covering) coatb^ which provides Ihe desired delayed 
release charact^isticSi either by a spatial or temporal mechanism. Thus any 

15 immediate release sertraBne dosage forni can be used as a core which is in turn 
icodted with a desired deiayed-release coatingt and such dosage forms constitute 
preferred embocfiments within the scope of fills invention. 
Spatially Delayed pmriggered Pwage Fomis 

A first spatiaOy-deiayed release embodiment accortfing to the invention is a 

20 "pH^lependent coated tabter, which comprises an immediate-release tablet or tablet 
core coated with a material comprising a polymer tiiat is sut^stantfally impermeable to 
sertrafirie at the pH of the stomach, but which becomes permeable to sertraGne at 
the pH of the small intestine. 'Substantially impemieabte* in relation to spatial^ 
delayed dosage forms allows for very small amounts of sertraline to be released 

25 through the coating, so long as nc/l more than 10% of the sertraline contained in the 
dosage form is released in the stomach. Such polymers become permeable by 
virtue of dissolving or disintegrating or othen/vise being disrupted so that sertraline 
can freely pass through. The tablet or tablet core can comprise further excif»ents 
such as disintegrants, lutvicants, fillers, and/or ottier convaitional fbnmulation 

30 fligredients. AH such ingredients and/or exdp'ents, regardless of ttie particuter 
dosage form, are referred to herein collectively as ttie pharmaoeuficaOy acceptable 
'carriei'. The core is coated with a material, preferably a polymer, which is 
substantially insoluble and impenneable at the pH of the stomach, but which is more 
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permeabte at the pH of the small intestine. Preferably, the coating polymer Is 
substantially insoluble and impermeabte at pH <5.0, and water-soluble or water* 
disintegrable at pH>5.0. Mixtures of a pH-sensrtive polymer wiHi a water-insotubte 
polymer may also be employed. Tablets are ooated wth an amount of polymer 
5 comprising from 3% to 70% of the weight of the sertrafine-containing tabtst core. 
Preferred tablets are coated wrth an amount of polymer comprising 5% to 50% of the 
weight of the seftnaGne-containing tablet core. 

pH-serisitive polymefs whidi are leiafively 
pH of the stomach. iHit which are more sdubie ordisintegrabile or permeaite atthe 
10 pH of the small intestme arid cbtoniridudepol^^ 

such asactd phihaiates of baribohydrates, amylose acetate phthalale, ceDiiose 
acetate phthalate, oth^ oeiluiose ester phthalates. ceOiriose ettier phfh^afes, 
hydroxypropyicetiulose phH>al^ 

hydroxypropyimeth^fluic^ phthalate, methytceilutose i^thalate, poiyWr^ acetate 
15 phttiaiate, polyvhyi acetate hydrc^en phthalate. sodium oeBulbse acetate phthalate. 
starch add phthalate. odiulose acetate trimeir^ 
phthalate copdymer. styrenenrnaieic add poly^ 

sfyrene and m^c add copolymers, polyacryisc add (terivaGves such as acryflc add 
and acryfic ester copotymers. rKrfymefhacryfic add and esters thereof, poly acrylic 
20 methaaySc add copolymers, shellac, and ^ny) acetate and cnMordc add 
oopolyrr^rs. 

Preferred pH-sensith/e pofymers include sheSac, phthalate derivafives. 
particularly oeOulose acetate phthalate, polyvinylacetate phthalate, and 
hydroxypropylmethyloellulose phthalate: c^luiose acetate trimeOftate; pdyaoySc add 
25 derivatives, particularfy copdymers comprisffig acrylic add and at least or^e acryBc 
add ester, polymethyl methaoytete tended acrylic add and acryfic estar 
copolymefs; and vinyl acetate and crotonic add copolyn^srs. 

A particuiariy prefened group of pH-sensitive pdymere indudes ceBulose 
acetate fMhalate, polyvinyiaoetate phflialate, hydroxyprof^lmethyloenutose 
30 phthalate, tei(^ acryfic copolymers 

amf oopolymefs comprfeffig aaylto add and at least one acry^ 

Cdiuiose aoetete phthalate (CAP) may be appGed to sertraline tebiete to 
provide delayed n^ase of sertraline unGi the sertraline-oontaining tablet has exiled 
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the Stomach. The CAP coatii^ solution may also contain one or more plastidzers. 
sudi as diethyl phthalate, polyethyleneglycoMOO, triacetin, triacetin citrate, 
propylene glycol, and others as known in the art Preferred plasticfzers are diethyl 
phtiialate and triaoefin. The CAP coating fbnnulation may also contain one or more 
5 emulsrfiers, such as poiysort»te-80. 

Animic acryfic copolymers of niethacryfic add and methylmettacrytafB aie 
also particularly usefid coatrr^ materials for delaying the release of eertrafine from 
sertrafine-COTtMig tablets una the taU^ have nrK^ 
which is distal to the stomadi. Copofynrars of this type are avaBabie from 
10 RfihmPhanna Corp, wider the tradernaricsBjdn^i^^ arxl EudragH®-8. 
Eudrag#4. and Eudras^-S are anionic cop(^ers of metfuicryEc add and 
methyimethaoylate. The talk) of free cartx)xyi groups to the esters Is approxi^ 
1:1 in EudiBg^-L and appmdmateiy 12 in Eudnagi^-S. Mixtures of Eudragrlf^-L 

and Eudrag#*-S may also t)e used. For coating of sertraline^ntairdng tablets, these 
IS acrySc coating po^finers cm be dissolved in an organic soh^ 

solvents or suspended in aqueous media. Useful sofverrts for fiits purpose are 
acetone, isopropyfaicohd, and rnetlylenechkirkie. It is generally advisaUe to 
indude5-^}%(4asUcizerincoatirigfDrnruiteSm Uselid 
plastidzers indute polyeth^ene glycols, propylene glycols, dtethyi phtf»late. dibu^ 

20 fMhalate, castor oa, and triacetin. Eudrag^^. is preferred becatm ft cfiss»oives 
relatively quiddy at intesfinsd pit 

The coat^, as nc^ above, may comprise from 3% to 70% of the weight of 
file uncoated tablet core. Preferably, the coating com$^isesfinom 5% to 50%, more 
preferably 5% to 40% of the weight of the tablet core. 

25 In a further embodiment of a spatialiy<ieiayed sertraline dosage form, a 

dependent coated beonF, beads 0.4 to 2.0 mm in diameter comprising sertraline plus 
carrier ans coated with one or more of the aforementioned pH-senstve polymers. 
The coated beads may be plaoed in a capsule or may be compressed bito a tablet, 
with care taken to avc»d damaging the polymeric coat on ffuSvidual beacte dur^ 

30 tablet compressim. Preferred coated treads are thos^ which mhaaitessentiaByrto 
release (le., less ttan 10 %) of sertraBnefrom the dosage form, as previously 
discussed, iffita the beads have exited the stomach, ttius assuring lliat minimal 
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sertraline is released in flie stomach. The coating may comprise from 5% to 200% of 
the weight of the uncoated bead core. Preferably, the coating comprises from 10% to 
100% ofthe weight ofthe bead core. 

In a furtha* embodiment of a multipaiticulate spatiaily-deiayed sertraline 
5 dosage fbnn, a *^H-dependent coated particle^ the dosage form compri 

8eftral0iephj$caiTierpartidesfiromO.1 to0.4inmind^^ The particles are uj 
coated wrBi one or nfK)re of the afbrementk)^ Thecoated 
particles may be used to make unR dose packs or may be placed in a capsule or 
may be compressed Mo a tablet w9h care taken to avoid damagn^ 
10 a>at on incfividualpartlcies during tablet compressto Preferred coated particles are ^ 
those which exhibit essentia^y no release of sertrafine from the dosage fbmri (Le. less 
than 1 0%) until the perfides, have esdted the stomadi, thus assuring ttiat minfmal ^ 
sertraBne is released m the stomach. MbdwesofapH-sensftfvepdynrierwftha T 
vraterwnsohjtfepdyrn^are^inchided. Preferred sertraline<ontainir^ partides 
15 are ooatedvi^ an amount of polymer comprising 15% to 200% of tfie weight ofthe 
urKX)ated s^trabie-containbig partkde core. 

Mixtures of a pH^nsHh^ polynierw^ 
included. SertraiheKx>nialning tablets and partkd^ 
rruxtures of polymm whose solidiiSlies vary at i=brexample, 
20 preferred coatm^ ccmiprise Eudragi^-L, wfrom 8:1 to 1:4 Eudragit^-L/Eudrogl^- 
S. 

A further embodiment of a spafiafllyKieiayed sertraBne dosage form 
oonstRules a modificatksn of the pKMepencfent coated tablet, pH-dependent coated 
bead, and pHKlependent coated partid6 embodiments. The sertrafine-contaa^ 

25 core tablet, bead, cht partide is first coated with a barrier coat, and then is coated 
ttie pH-dependent coat The fimctkm ofthe banier coat to separate sertraBr^ from 
ttie pH-dependent coat Since sertraline is a t^se, hydration of the sertraline in the 
core can serve to ratee the pH ^ the microenvironment of the pH-dependent coaOng, 
ttuis prematurely inttlaiing the permedt>OQation or dissolutim of the pH-deperxient 

30 coating, resuifing in fveniatureretease of some or aB of the sertraBne dose ^ 

stamactt A barrier coat prevents such premature release. Suitalile bam'er craSr^ 
are composed of water-soluble materials such as sugars such as sucrose, or watv- 
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soluble polymers such as hydroxypropyi oellulose, hydroxypropyl methyicenuiose, 
and the like. Hydroxypropyl cellulose and hydroxypropylmethyiceilulose arKi 
Polyvinylpyrrolidone are preferred. The banier coat may comprise from 1 % to 20%, 
preferably from 2% to 15%, of the we^ht of the uncoated sertra&ne-contalnmg tabtet, 
5 bead or partide cors. 

tn a further embodiment of a spatiaBy-delayed sertraline dosage form, a 
solution or susp^ton or powder of sertraline h a solvent is erxapsuteted in a water 
solid>l6 capsule, such as a hard or soft gelatin capsule as loiownff^ 
capsule is coated with a pH-dependent polymer as d^cribed above for *pH- 
10 dependent coated taldets*. In the preparation of sertraEne seditions for 

encapsulation, solvents sudi as tr^fyceride oils and giyods may ba t^ed. Useful and 
preferred sertraPine solvents are (Ssdosed in commonly assigned co-perklff^ 
provisional appGcafim {Pfizer Docket 9838JTJ], filed on even date herewith and 
herein incorporated by refierenoe. Useful and prefened solvents are also enumerated 
15 bek>w. 

Preferred solvents are watarHmmisdble solvents aiducfr^ water-immisGate 
cBs, induding tr^lyoeride viable dOs such as safBov^oB, sesame oil, olive oS, 
com on, castor oil, coconut (fl, cottonseed oB, soybean ofl, and the like. Also bidud^ 
are synthetic ami sernisynthetic m^fiiffn diah trtg^ 

20 uncfer the tradename Mi^l® (HuteAmerica, Piscataway, New Jersey) or Captak® 
(At»iec Corp., Columbus, QMo). Exanfiptesaretriglyoeridesofcapryiic^caprto 
(Mfglyol®^10, Migryo!»^12. Captex^aOO. Captex®^). and triglyoerfdes of 
capryBtfcaprfcrt&iotefc adds (MiglyoWIB). Also included are kmg chain trigiycersde 
dis such as trioteH and other mixed diain tri^^ 

25 temperature. 

VAfater-immlscajle solvents also indude mono^ycerides and dsglycerides sudi 
as those sdd under the trademarks Capmui® (ABITEC, Cdumbus, Ohio) and 
lmwitor®(HuteAnr)erica, Piscataway, New Jers^). Examples are monooieki 
(Ca(nnul®-GMO), mono and dglyoerides of odanosc and decanok: adds Omwitor®- 
30 742. Capmd®-MCM), and monoodandn 0mwitoi®-3O8), and the Kka 

Prefienedoils are BquU at room temperature. Pieferred mono-, dh, and 
trfg^rides are those lAdth an average acyl dtwSn ler^ of C4-C18. 



wo 99/01 122 PCTAB98/00937 

-15* 



Useful vehicles further mdude various liquid esters of short chain alcohols. 

such as the propylene glycol ester of capryCc^capric ackte (Miglyoi®-MO, Captex®- 
200}. Fatty ackisvi^jch are liquid at room or body ternperati^ 
capric acid, lauric add, oleic acid, or Grx)!^ add are sfeo useful. 
5 Further useful veNdesiridudesefnteoldvehicies such as thc^ . 

the registered trademark Gdudre^. Examples are nEG-32«glyoeryHaurate 

(Gehidre® 44/14X and glycerol esters of fSat^ adds (Gehidre® 33/D1). 

Further useftil vehides also fndude sifffactants and emuisifiers which have 
the capadty to dissolve sertraiina. These st^ctants and emuisHiefs form mioelies 
10 when they are mixed wth aqueous media. Examples are potys<vt^te-80, 

nonylphenoxypolyoxyethytenes, dioctyt sodium sutfosucdnate, PEG-6 giyceryt mono- 

oleate (Labrafil® M-1844^). PE&6 glyceryl Enoieate (Labrafil® M-212&08). and 
the Eke. 

Prefmed vehides are those which can d*ssdve sertraline or one of Hs 

15 phanmaoeutically acceptab!e salts at a concentrafion of 16.7 mgAAnI or greater. 
Cert^n encapsuialion vtiiides have a h^her capaci^ than others for maintaining 
sertraline in solution after the formulation has mixed with simulated gastroffitesfirtal 
contents. More preferred vehides are those viMchinhBApnedpi^^ 
the preser>oe of either 0.1N HCI or F^osphate buffered saline, pH 5.8. These 

20 encapsulatkm vehides are more prefiened because they minimize predpitation or 
geOs^ of sertraline in the use environm6»it» Le* the g»trointestinai lumen, thus 
maximiz&ig the speed with wfuch sertraline can appear in the bioodstneam aft^ 
dosff^g. Even if these preferred vehides do not oo m p l elB^ or almost comjiJetely 
prevent ttie predpitaiiOT of sertraline when mixed w9h chloride-oontair^ model 

25 physiological fluids, any effect on sertraline precq^atk>n^^ In 
vivo, the intestinal wan has a high capadty for rapklty absorbing sertraline, revealed 
by a high atpsorf^'on rate constant (ARC). Any fonnuiatfon which helps keep 
sertraline in solution, even temporarily, mil be useful because predpitation and 
at>5orption compete for the available solubie sertraline. 

30 More preferroj vehides, accordii^ to this crflerion, ans vegetable oils such as 

saffiower dl and oBve oil; medium diain trtglyceiides such as capryTK^/capric 
tr^lyoerides: niono- and di-giycerides indudffig medium chain mono- arvJ di* 
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giyoerides; acylated poiyols such as propylene glycol dtcaprylate/caprate; fetty adds 
such as oleic add; and surfectants such as potysorbate-80. 

Most preferred vehicles are those which inhibit sertraGne precipitation in 0.1 N 
HC! and in phosphate buffered saline. pH 5.8. These include mediim chain 
5 tr^lycerkies such as capryiic/capric tr^iycerides; mono- and di-glyoerides including 
medium chain mono- and di-glycerides; acylated potyols such as propylene glycol 
cficapsylate/caji^ate; fat^ adds such as oleic add; and surfactants such as 
polysoft>site-80. Most preferred vehkfes have the capad^ to solubilissser^^ 
hydiDchtor&te in ttie use en^nsnmerit, fhus minv^^ 

10 chloride-Gontaining physldogicaf solutions, regardless of viAiether sertrafrie has bem 
originally dosed as free base» hydroditorkiesatt. or other f^^arrnaceutk^y 
acceptable salt i\^ost preferred vehides exhibit a sertraline hydmchioride salt 
soliAAfy gnaater than 0.3 rngAMil (lo inlAritsertra&ie imdpitstion in physldogical 
fluids), In addition to exhibitng a sertrarine sohit^ greater than 16.7 nrgA/ml for any 

15 fbmiofsertraBne(topemnSdosir«10mgAornriofeh 

WateP^mmlscbte solvents may be mixed with surfectants and emulsifiers. bi 
order to effisd the spontaneoiK fbmrialion (rf sfn^ 

(e.g. microemUdons) when the walerHmmiscble soh/ent/emulsifl^- vehide is mixed 
with water, as In the gastrpintestviai tract Such mixturss include mbetunss of 
20 triglyoerides, or mono- and di^lycaides, with poiy8ort>ate8, e.g. mixtures of . 

Capmu^-MCM and po^sorbata^, or nuxtures of Miglyof®-ai2 and polysorbat8-80, 
in ratios of from 89/1 to 50^. respectively. Furttierus^rnlxtiresferichfdeinixtures 
of mono-, d'K and triglycerides vnth polysorbates. e.g. Capmuf®-MC^A/M^lyc^- 
812/polysorbate-80t in which Capmul®4/ICM makes up 40-80% of ttie vdiide, vrith 

25 the renriairKier being any comtHnation of M^lyo^-812a^ Further 
useful mixtures inducte a v^etable oB and a surfactant e.g. oTive oB/|pc4ysori>ate-80 
ffi ratios of 99:1 to 50:50, or com dI/L^rafil<^*M-212&CS in ratios of 99:1 to 50*^50. 
Polyethyleneg^ods and other water-misdt)ie sertraBne solvents, e.g. glyoefin, 
ethand, propylene glycol, may be bnduded h amounts up to 30% of the vehicle, in 

30 order to oflBmixB sertraBne soiubifity h the vehide, or to hiprove tte viscosity of the 
vehicle to aid in rapsule fBb^. 
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Solutions of sertraline in vehicles of the types descn'bed above are 
encapsulated in soft gelatin capsules, or are encapsulated in hard gelatin capsules. 
If encapsulated in hard gelatin capsules, it is preferred that the seam between the 
two capsule shell pieces be sealed, for example with a strip of gelatin, to prevent 
5 leakage. Encapsulatton in soft-gelatin is well^jwwn, and Is 

Theory and Practioe of Industrial Pharmacy, by L Lachman, H. Uebehnan. and J. 
Kanig, Lea and Febiger, pu^sher. 

The pH-sensi6ve polymer may beany of those afreac^cfisdosed, for 
example but not Bmited to oelluiose acetate phthaiate, potyvinylaoetate frfithalate, 
10 hydroxypropyimethylceliuiose fMialate, copolymers of methacrySc add and 

methyimetfiacrylate, ar^d copolymers comprising acr^'c add and at teast one aoySc 
acid ester. 

Coating of sertraline-containing tablets, beads, capsules, and particles nriay 
be carried out usmg equipment known in the art For example, sertraline-oontainnr^ 

15 tal)iet cores and capsules may be coated with a pan-coater, such as a HhCoater 
(Freumi Corp.). or an Accela-Cota (Manesty Corp., Liverpool). SertraHne-containiiig 
beads and parSdes are preferably coated using a fluidced bed coater, such as a 
\nAir5ter coater, utiTizirtg coating equipment available for exam;^ from the 
Corporatim) (Ramsey, NJ). Beads may also be coated using a rotary granutator, 

20 such as a CF-granulator available from Freund Corp, 

Advantageously, fc^c^use pH-triggered spatialiy-delayed devices possess a 
mediarusm for sensing that the device has exited the stomach, ffiterpatient variatxli^ 
in gastric emptying is not a significant issue. 
gpatiaBy Dgliayi^ IEn?ymiHiriggerwl Ppsage Fftrmsf 

25 in a ftirther embodiment of a spatial]y-<ielayed sertrafine dosage form, an 

"enzyme^riggened supported fiquki membrane device" oomprtees sertraline 
fbnnulated in a dosage fonm of the type descnised in International Appfication PCT/ 
US93/D7463, published as WO 94/12159 on June 9, 1994, herein incorporated by 
reference. The endxxfiment generally has the fomn of an immediate-rdease tatriet 

30 ormultqparficulate (preferably a bead) containnrig sertrafine plus carrier, a 

mkroporous hydroftfioUc membrane tfiat at least partiaBy, preferably entirely, sur* 
. roundstte tabl^or bead, and a hydrophobic liquklentrained vrithin the pores erf the 
membrane. Alteniativeiyt the sertrafine phis carrier rnay be incorporated Mo a 
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capsule sheii which comprises a microporous hydrophobic membrane with a 
hydrophobic liquid ^itrained within the pores of the capsule sheR. The hydrophobic 
liquid is substantially ffnpermeabte to both the aqueous environment and the 
sertraline tablet or bead core formulation. The hydn^hobic ik}uid is capable of 
5 char^ such that it becomes penrieable to the aqueous emdronmenft or sertraSne 
formuiaSoa Afier ingesfion of this embodiment by a mammal, induding a human, 
sertraline r^ease irdo the gastrointestinal system is delayed vxiSl the dosage form 
has exited tlie stcmach and moved into the small intestine. 

In a sertrartne enzyme4ri^ered supported liquid membrane device, the 

10 entrained hydrophobic GqiAd is a Bquid which undergoes change whidi is 

erizyrnaScaBycatalysEed^ the lumen of the smaD intestine, and not in the stomach, 
such that the pones become permeable to water and sertraline. The core can 
opBonaBy contain an osmagerrt. swelfirg, or bursting mat^ial to he^ speed ttie 
release of sertraline once the dosage form has passed into the small oitesfine. 

1 5 Exemplary hydrofM)ic Sqiads are tiglyoerides, fetty anhydrkies. fiatty acid esters of 
dK>!esteroI, hydrc^^hotxc amino add esters, and the Vke. Preferred tr^oerides 
include trkstein. tricapryisi, trflauin, oBve oil, palm oH. coconut on, sesame seed 6B. 
com oil. peanut oil. soybean oD, and the Bke. Prefenedfatfy acid anhydrides indiKie 
caqpryOc anhydride, buric anhydride, myristic anhydride and the fi^^ Mixtures of 

20 hydrophobic iqt^ may ba used Ekemptary materials for the microporous 
hydrophc^c Bupptst membrane indude cellidose esters, polycarbonates, 
polyalkenes, po^^sfyn^tes, pdywiyl esters, polysSoxartes, px>!yacryiates, and 
polyethers. Preferably the hydrophotHC microporous membmne with entramed 
hydrophotKC Oqi^d s impermeaUe to sertraline, until gastrointesfirial er^rmes have 

25 catalyzed a ct^r^ in ^ hydrophobic oil, as described below. 

In the enwcnment of use, Le«. the small intestinai lumen, lipase and 
esterases degrade the aforementioned hydrophobic oils, releasir^ surfactant 
products in ti^ pores of tfie microporous membrane of this embedment, this 
produdng aqueous channeis through wMch the sertraline in the device core may exit 

30 through the irucroporoushydroftfiobic support niembrarie. Release of the sertraBne 
may occur tiy simpte diffuskm, osmotic pumfxng. osmotfe burstir^. or kfy bursivig due 
to the presence of a sweDaUe materisd. e.g., hydrogel, in the sertrafine^contaMng 
core of the device. 
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In a sertrafine enzyme*triggered supported fiqurd membrane device as 
disclosed above, hydrophobic oils may be i^ed wKch are subsfrates for smaH 
intestinal proteases such as carboxypeptidase arxJ chymotiypsin. Exemplary oils are 
hydrophobic esters of amino add derivatives. 

in a further embodiment of a spatiaDy-deiayed sertraline dosage form, 
sertraline tablets, capsules, beads, or powders are coated with a coating v^^iich 
conta^ components whidi are enzymatJcaily degraded by enzymes m the rumen of 
the smaD intestine, but hot in the gastric Iwnen. The coating comprises waxes or 
triglycerides of natural or synthetic origin which are so6d at bo^ in 
prefened embodiments. 2-20% of a material which is liquid at body temperature, and 
which is degraded by smaB intestinai enrymes (e^. trypsin, chymatrypsin, elastase, 
lipase), is included. Surtabte enzymafically-labOe EqiAis are those described above 
for "enzyme triggered suported liquid membrane de^4oes*. Preferred waxy coafings 
are appfied at 3-20% of the weight of the uncoated sertraRne tablet, capsule, bead, or 
powder. 



Temtx)raHy^elayed Dosaoe Forms 

In a first embodment of a temporally-delayed sertraline dosage fbnn , a 
"burstir^ osmc^ core deme", sertraloie is inoorporated in an osmofic burstrng 
device which comprises a tablet core or t)ead core comprising sertraline and one ca- 
more osmagents. Devices of this type have been generally disclosed in Baker, US 
3,952,741, which is ffioorporated herein by reference. Example of osmagents are 
sugars such as glucose, sucrose, mannitol, lactose, and the Oke: and salts such as 
sodium chloride, potassium chloride, sodium csrtx)nate, and the like; water-sohitte 
ackjs sudi as tartaric add, fumaric add, and the Ske. The sertratine-containing tablet 
core or bead core is coated with a polymer which forms a semipermeable 
membrane, that is, a membrane which is permeable to water but is mnpermeable to 
sertraline. Examples of polymers which provkle a semipermeable n^mbrane are 
cellulose acetate, cellulose acetate butyrate, and ethyteeDutose, preferably cellulose 
acetate. A melt mixture of a polyethylene glycol, e.g., polyethylene glycoi-6000, and 
a hydrogenated oH, e.g., hydrogenated castor oS, may be used as a coatb^, as 
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described for isoniazid taUets by Yoshino (Capsugel Symposia Series; Current 
Status on Targeted Drug Defivery to the GastroffTtestinai Tract; 1993; pp.185-ig0). 
Preferred semipermeable coating materials are cellulose esters arxJ cellulose ethers, 
potyacrylic ackjf derivatives such as polyacryiates and poiyacrylate esters, and 
5 polyvinyl alcohols and poiyalkeries such as ett^flerie vinyls 

Espedally preferred sem^rmeable coating materiate are ceOuiose acetate and 
oeiBuiose acetate butyrate. 

V^n a coated tab^ or bead of a biAstmg osmotic core embodB^ 
friaced in an aqueous environm^ of u$e» water passes tfirough the s^ipermeaUe 
1 0 membrane into the oc^, dissolving a portion of tte serlnaSne and osm^ent, 
generating a GoSosd^ osmotic pressure w}«ch resute 

semipermeaUe membrane and release of sertraline into the aqueous envurmmerrt. 
By choice of bead or taU^ core size aiKl geometry, identity and quanfi^ (tf 
osmagentt and thidmss of the semipermeable memixane, the time lag between 

1 5 placement of the dos^ form into the aqueous envirorment of use and release of 
the enclosed sertrarom may be taOored. Kwaibes^rec^tedtiythosestdfledinthe 
art that increaslr^ the swfeoe-to^vdume ratio of tte 
osmotic activi^ of the osrnagent serve to decrease the tinte lag, wher^ 
the thickness ofthe coaling ifi»fl increase the tirneb^^ Preferred osmotiotersGng 

20 devices of this hrivention are those which ^e^Attsubstanfially no reteaae of sotral&ie 
Cue. less than 10%) fixim the cfosi^e fomi unto the dosage Ibr^ 
stornach, thus assiffVQ that rriMmd sertraline i^ 
osnwtic ocTO teblet or bead a tablet or bead oors which rriay 0^ 
80% sertraline, 5-60% osmagant, as described at>ove, and 5-20% otser 

25 phamiaceuti^^l akjs s&i^ as tenders and bibricants. The semipentieabie m6ml:»ar)e 
coatir^ on a tablet, pnsferatrfy a ceflulose acetate coatar^, is present at a we*^ 
conesponding to from 2% to 30%, preferably from 3% to 20%, of ttie of the 
teblet core. Tt^ semq^ermeable membrane coating on a bead, preferably a cefbjdose 
acetate coatffig, is pres^ at a waght conesponding to tnom 2% to 80%, prefenabfy 

30 from3%t640%,Gftf^we^ofthebeadcore. 

A bursting osrnoifc core device possesses no mediar^sm for se^ 
de\nce has exited the stcmtach and entered the small intestine. Thus devices of ftUs 
type are temporally-d^ayed devices, that is, devices which release sertraline at a 
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predetermined time after entering an aqueous environment i.e.. after being 
swallowed. In tfie fasted state, indigestible non-disintegrating solids, such as the 
"bursting osmotic core devices" of ttiis invention, are emptied from the stomach 
during phase III of the Interdjgestive Migrating Myoelectric Complex (IMMC). which 
5 occurs approximately every 2 hr In the human. DeperKfing on the stage of the IMMC 
at the time of dosing in the fasted state, a bursting osmotic core device may exit the 
stomach almost mimedlately after dosing, or as long as 2 hr after dosir^. In the fed 
state, ind^estibie nonKfisintegratir^ sofids, whteh are <1 1 mm In diameter, wiO emp^ 
siovirty from the stomach wHh the contents of the med (Khosia and Davis, InL J. 
10 PhamnaceuL 62 (1990) RMI11). If the indigestible norwlisintegratir^ so&d is greater 
than 11 mm in diameter. Le.,^ut the size of a typical tablet, it wiD^ 
the stomach for the duration of the digestion of the meal, and maU exit from the 
stomach during phase HI of an IMMC, after the entire meal has been digested and 
has exited the stomach. A burs^ osmotic core device which releases sertraline 10 
1 5 minutes to 2 hour after ingestion decreases tiie sertraSne Ttna also the inddence 
and severity of nausea, regurgitation, and diarrtiea in a populatkxi of patieitts 
admhtetered serfraiine in swh devices. A prefenned bursting osmotic core de^ 
starts to release sertraSne at 15 minutes to 1.5 hour after entering an aqueous 
environment, Le., after ir^esfion, to more reSabiy assure that the device releases its 
20 sertraline distal to the stomach, when dosed in the tested state. 

in a Anther emtxxliment of a temporaBy-deiayed sertraline dosage form, a 
'burstir^ coated sweOmg cone", a sertraKne-contsuning tablet or bead is prepared 
which also comprises 25-70% of a swellable material, such as a sweliable coflosd 
(e.g., gelatin), as desa9)ed in Miloso\rich, US 3,247,066, incorporated herein by 
25 reference. Prefiened swelling core materials are hydnogeis, i.e., hydrophilic polymers 
which take up water and swell, such as polyethylene oxides, poiyacrylic acki 
derivatives such as pofymettiyi methacryiate, polyacrylamides. poly^rinyl alcohol, 
poly-N^nyl-2-pyrroMone, carboxymethylcellulose, starches, and the fike. Preferred 
swelling hydrogeis for this embodiment are polyethylane oddes, crosslinked 
30 polyacryiat^ and carboxymetiiyioelluiose. The coBoSd/hydrogel-contaffiino 
sertrafir^e-contalning core tablet or bead is coated, at least in part, by a 
semipemieable membrane. Examples of polymers which provide a semipemneable 
membrane are cellulose acetate and oeHuiose acetate butyrate,and ettiyicelluiose. A 
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meK mbcture of a polyethylene glycol, e.g., poiyethyiene giycoK6000, and a 
hydrogenated oil, e.g,, hydrogenated castor oil, may be used as a coating, as 
described for isoniazid tablets by Yoshino (Capsugel Symposia Series; Current 
Status on Targeted Drug DeHvery to the Gastrointestinal Tract; 1993; pp.185-190). 
5 Preferred semipermeable coating materials are oetkilose esters and celhriose ettrers, 
poiyacryfic add derivaQves such as po^cryiates and po^cryiate esters, and 
poly\*iyl alcohols and pcrfyalkenes such as ethylene wiyl alcohol copolynier. 
Espedafly fneferred semipermeabte coating materials are oelluiose acetate and 
cellulose acetate butyrate. 
10 When a coated tablet or bead having a bursting coated svif^ 

placed in an aqueous environment of use, water passes 0irough the sem4)ernieable 
membrane into the core, sweliff^ the core and resultirig in burstir^ of the 
semipenneabte membrane and release of sertrairo into ttie aqueous mvronmenL 
By choice of bead or tablet core size and geomeby, identity and quantity of swelBr^ 
15 agentt and ttiidcness of the semipemneabte membrane, the time iag between 

plaoenient of the dosage fbnii Into the aqueous environment of use and release of 
the endosed sertraline may be chosen. Prsfened bursfirv coated swelling core 
devices of this faivention are those wNch exhit^ substantially no release of sotraline 
from the dosage form untaUie dosage Ibmi has exited the stomach, ttius assuring 
ttiat nunbnd sertraTme is released h the stomach. 

A burstir^ coated swelb^ core tablet or bead has a t^et or bead core 
wt^ may oonta&i from 15-80% sertiafine; 1580% sweOing material, e^g., hydragel; 
0-15% ofAoMi osmagent; and 5-20% otiierphannaceutical aids sudi as binders 
andfajbricanis. The 8ern^)enneable meinbrane coating on a tablet, preferably a 
ceflulose acetate coating, is presem at a weight conesponding to frm 
peferablyfirom3%to20%,ofthevkre;ghtofttiQtabletoo^ The semipermeable 
membrane coating on a bead, preiierably a cellulose acetate coating, is present at a 
we^ht COTespondir^ to from 2% to 80%, preferably from 3% to 40%, of the we^ht 
of the bead core. 

A burstir^ coated swelling core device possesses no medianism for sensing 
that the device has exited the stornacharui entered the small intestine. Thusdevioes 
of this type release their sertrafine contents at a predetermined time after entering an 
aqueous environment, i.e., after bdrig swaDowed, as previously discussed for 
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bursting osmotic cx>re devices, and the same considerations and preferences apply 
to making bursting coated swelling core devices. 

In a preferred embodbnent of a temporafly-delayecj sertraline dosage form, 
Immediate release sertrafine tablets, beads, or particles are prepared to serve as 
cores which are coated with a water-soluble and/or water-disintegrable delay layer. 
Preferred delay coatings comprise hydro)qT)ropyioeiliJose (HPC), hydroxyirop^ 
methyfoeilulose (HPMC), polyethylene oxide, and potyvinyi pynxdidone. For tabiete 
this coatir^ may be carried out in a tablet coating apparatus such as an HCT-30, 
HCT-60, or HCT-130 Coater (Freund Inc). The tablets are coated with an aqueous 
sdutiori of HPMC or other appropriate polymer to a final coatir^ we*^ of 5-50% of 
the firmi weight of the coated tablet Heavier coating mights give lor^ delays 
before initiation of sertraline release ffito the use enwonment (tfie gastrointesfrial 
tumen). The delay time may also be increased by inocnpcKafing small to moderate 
quantities of poorty water-soluble pdymeis (including but not limited to ethylcelluiose 
(EC), ceButose acetate (CA). ceDuiose acetate butyrate) into the coating fomiulafion. 
For example, the coating formulation may consist of 95:5 HPMC/EC to 50:50 
HPMC/EC, or 95:5 HPMC/CA to 50:50 HPMC/CA. In the case of such ntixed 
polymer coating systems, rt may be necessary to adjust the solvent composition to 
dissolve the mixture of water*solubie and pooriy water-soluble polymers. For 
exampJe. mixtures of acetone and water, or ethanol and water, may be used as 
needed. Beads and particles may be similarty coated using a fluid bed coating 
apparatus, such as a GiattGPCG-5 coater. For beads, the coatir^ comprises from 
10% to 100% of ttte weight of tiie uncoated bead core* For sertrafine partides, the 
coating comprises from 15% to 200% of the weight of the urKoated bead core. 

In a ftirther emixxliment of a temporally-delayed sertraFine dosage form, a 
solution or suspension of sertrafine in a sdvent is encapsulated in a soft or hard 
gelatin capsule which is then coated with a water-sohjtte and/or water-- 
disintegratable polymer as descn1)ed above for coating other lyp^ Useful 
and prefierred solvents for sertrafine include ail those mentioned above for use with 
spatially delayed encapsulated sotutk)ns. The coating comprises polymers such as 
hydroxyfHopylcellulose. hydmxypn^mettiy>cenulose, polyethylene oxide, potyviri^ 
pyrrolkfone. ceflulose acetate, arvi eihyioeBidose. 
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It Will be appreciated by those sldlled in the art that the various coated 
sertraline tablet bead, and partide embodiments described above can be coated 
using standard coafing equipment, such as pan coaters (e.g., Hi-Coater available 
from Freund Corp; Acceia-Cbta available from Manes^, Liverpool)t fluidized bed 
coaterst ag., Wlunster coaters, (available from Giatt Corp, Rams^« NJ «id 
Aeromafo Corp.. Columbia. MD). and rotaiy granuiatOTB, e.g.. CF-Granuiator 
(available from Freimd Ca^p). Core tablets are made on standard tablet presses, 
such as a Kilian press. Sertraline oontair^ beads and policies are ma(fe in 
fluidized bed granuialors, rotary granuiators, and extruder/spheroni^re. 

In preferred embodiments of this invention, sertreline dissolves quickly after 
a spatial delay or a temporal delay, in order to achieve as short a Tnax as possible, 
for the purpose of hastenir^ therapeutic efficacy. When formutafing delayed 
release dosage forms of sertraline, it may tie advantageous to employ a h^h 
solubility salt, a fbnnulatlon which othentvise increases sertreline solublirty, or a 
combination of botti collectively referred to as a ""high solubility form". Futhermore, 
Inclusion of exdpients which Increase the sertraline dissolution rate is 
advantageous and prferred. Sdubilizing agents and compositions are disdosed in 
co-pending provisional application {Pfizer Docket 9835Jrj], filed on even date 
herewith and herein incorporated by reference. 

Whether due to the salt form employed or the particular exdpients 
employed in the dosage form, the high solubiGty iom should effect an aqueous 
sertraline solubifity of at least 5 mg/mh A high solut>ility salt or fomn \s 
advantageous because (a) it dissolves more quicMy than low solubQity salts of 
fornis (e.g., sertraline base, sertraline hydrochloride m the absence of aolubilizing 
excipients). and (b) it prevides a higher sertraline concentration in the 
gastrointestinal lumen, giving a higher sertraline concentration gradient across the 
intestinal waB, resuMr^ in more rapid absorption of the sertraline dose. 

Solubilization can t3e particubriy important for sertraline dosage fonms 
which are designed to minirruze Tmajo because some terms of sertraline, 
particulariy f^h solubiri^ salt forms, can form gels in mariy aqueous solutions, 
particularly those solutions which contain chloride ions, such as In the 
gastnMestinai tract 
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Sertraline gels can be formed by simply tntrcxiucing chloride ions bito 
solutions of sertralii^ lactate or sertraline acetate. Similariiy gels can be formed tsy 
introducing adds such as tartaric acid or oomb&iations of adds and surfectants such 
as sucdnic add and sodium lauryl sulfete to sertraline solutions. However, other 
adds and/or surfectant-^e compounds can provide solubiGzing effects, minimizing 
gel formation and providing a formulation basts for deSverir^ sertraline into aqueous 
solutions containing chloride ions, such as intestinal fkids. 

The gelling of sertraline in some fonns is surprisor^, and the abffify of certain 
additives to prevent this gellir^ is boHh surprising and unpredictable. 

Thus, it b advantageous in cteiayed release fbnnulations ^ 
soiut»*Gzesertralina<^id(^intheuseenvronmeriL One method of providing more 
soluble sertraline is to make sertraline salts that have h^r soiubslrty, such as 
sertrafirie lactate, sertraline acetate, and sertndine aspartate. Prefemsd salts exhibtt 
solubilities fri water that are over 2 times greater than the sertraline HCI salt, which 
has a sdut^ of about 3 mgAArd. 

Another method of solubiGzirQ sertrafine es to use an agent, refenBd to herem 
as a 'solubiSdng agenf , i^ch actually ft^ictions to increase and preferably maintain 
the soiubl&ty of sertraSne (or a sattthereoQ in a use en^ronment nelafive to the 
sdubSty of sertrafine in the same use environment when the solubiriz^ agent is not 
present 

Mariy soli^bBizing agents useM herein can be grouped into several bmad 
categories. 

1. Orgaruc adds and organic add saBs; 

2. Parted Giyceride$,Le., (ess than fifflyesterif^derivath^es of g^ 
mduding monogiycerides and d«gfycerides; 

3. G^cerides; 

4. Giycericte derivatives; 

5. Poiyethyiene glycd esters; 

6. Po(yprewi&)e g^cd esters: 

7. Polyhydricakx)hol esters: 

8. Poiyoxyethyfene ethers; 

9. Sori3ttan esters; and 
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10. Polyoxyethyienesofbitan esters. 

11. Carbonate salts 

The amount of solubaizu^ agent which should be employed depends on the 
particular sotidnfiang agent 

In ttie case of soiutxiizing agents which are organic adcte the amount of 
solubilizer can be calculated as a ratio muitip&ed by the quantity of sertraline to be 
used, wherein the ratio is of organic add sdubiTity to solubTity of s^traline salt 
(organic add or salt sdubOity/seitraline or sertraltne saR sdubiirty) x quarrtity of 
sertraline where the solubSrties refened to are in mg/ml. The at)ove expression is 
approximate, and some adjustment may be advantageous for optimization. 
Generally the above expression will give a quantity which is plus or minus 25% of the 
final value employed, although higher quantfties of sohibiOzing agent can be 
inoorpoTBted without any parficular adcfitional advantage. In addition, organic add 
salts can be adcfed to modify the pH and/or solutHiity of the oiganic add, effectively 
optimizing the sdubifization effect of the agents. 

For other types of solubilizing agents Gated, typically the amount of solutKlizing 
agent employed in the dosage form wfll be 1 to 1 50% by weight of tfie amount of 
sertraline employed therein, preferably 1 to 100%, more preferedaly 3 to 75%. 
Amoiffits of solubiiizir^ ag^ Ngher than 150% may be employed, although it is 
tieiieved that in most cases no particular advantage would be prm^ted. 

Examptes of organic adds useful in the invention indude malic,dtrte, 
erythortMC, ad^c, glutamic, aspartic, maleic, aconiSc, and ascorbic add. Preferred 
adds are dtric» erythortiio, ascortric, glutamic and aspartic. Salts of organic adds 
such as alkalkine earth metal (magnesium, caldum) salts and alkali metal Oithium, 
potassium, sodium) salts are also effective as weD as mixtures of organic adds and 
their salts* Caldum sails such as caldum cartx)nate, caldum acetate, caldum 
ascort^ate, caldum citrate, caldum gluconate monchydrate, caldum lactobionate, 
caldum gluceptate, caldum levuOnate, caldum pantothenate, caldum proprionate. 
caldum phosphate dSiasic, and caldum saccharate are preferred organic add salts. 

Examples of compounds within the other categories mentioned above are 
sumniarized in Table 1. 
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lablfij. 



SolubOizing Agents 



Class 


Examples, Chemical Name 


Examples, Trade Designation, ] 
(Vendor) 


Partial 
Gfycerides 


Glyceryl Monocaprylate 


Monocapryiin® (Sigma). Capmul® | 
MCM(Abitec), imwftor® 308 (HQIs) 




C&C10 Partial Glycerides . 


Capmul® MCM (Abitec), Imwitoi^ 742 { 
(HQIs), 

Imwitor® 988 f HQIs^ i 




GIvcervi Monooleatfi 


Myveror^ 18-99 (Eastman), Calgene® 1 
GMO 

(Calg^). Capmul® GMO(Ab{tec) | 




Glyceryl Monolirwleate 


Myvero^ 1 8-92 (Eastman) j 




Glyceryl Monostearate 


Imwitor® 191 (HQIs) Calgene® 
GS0(Calgen6) j 




Glycery Monolaurate 


imwitor® 312 (HQIs) Calgene® GLO 
(Calgene) j 




Glyceryl Dilaurate 


Capmul® GDL (Abrtec) | 








Gtycerides 


Triacetin 


Triacetin (Sigma) j 








Glyceride 
DerivativGS 


PEG-Oerivitized Glycerides 


vi CI 1 lopnor^ rtrwu, uremopnor^ | 
RH60(BASF). 

Acconon CAS, CA-9, CA-1 5, W230, | 
TGH fAt>itec) 1 




Pdyglycolized Glycerides 


Geluare® 44/14. 42/12, 50/13, 53/10. 
35/10. 4009. 46m7. 62^5. 50«)2; 
labrasdf^ (Gattefbsse); Capmiri® 

^fSn* Qf2fi ttfi'in tifi'iC tf\r*Ar\ 1 
<9lao, ov3i£(J, OoZo. 11A340, ) 

10G10O(Abitec} 








Polyethylene 
glyral Esters 


PEG 200 MorK)lauraie, 
^EG 400 Monclaurate. 
PEG 600 Monolaurate 


Calgene®20-L, Calgene® 40-U 
Calgene® 60-L 




^EG 200 Monostearate. 
=^EG 400 Monostearate, 
PEG 600 Monostearate 


Calgene® 20-S. Calgene^ 40-8, 
Calgene® 6D-S 




PEG200Dflaurate. PEG 
00Oaaurate,PEG600 
Dilaurate 


Calgene® 22-L. Calgene® 42-L. 1 
Calgene® 62-L 
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Poiy propylene 
Glycol Esters 


Prc^ylene Glycol 
Qcaprylate 


uapiex^ 200 (ADitec) 








Polyhydiic 
Atcc^l Esters 


Diethylene Glycol 
Mondaurate 


uaigefw^ uoL 




Propytene Glycol 
Morx)laurate 


uaigene^ roML 




Asoorbyl Palmitate 


Ascorbyl Paimrtate (Sigma) 








Polyo)cyethyiene 
Ethers 


PEG Lauryi Ether 


Nonionto L4 (Ca^iene) 




PEG Stearyi Ether 


Nonionic S-20 (Calgene), Myij 45. 52. 
53.59(S«ma) 








Soriritan Esters 


Sorbitan Monolaurate 


Cakasne® SML Soan® 20 ^Siama^ 




Sorttitan Monooteate 


uaigene^ SMO, Span^ 80 (Sigma) 








r^oiyoxycinyic»nts 

Sorbitan Esters 


rwc-4tu dofuaan 

ivlwl fwlaUiaie 


Calgene® PSML-20, Spar^ 
20(Sigma). Tween® 20 (Sigma). 
Capmul® POE-L (Abilec) 




POE-20 Monooleate 


Tween® 80, PSMOao 








Saccharide 
Esters 


Sucrose Monolaurate 


rsyuiw LiVir* lO^Hl \wn8iil 06iVK3e/ 








iimMi'}!'Mi 


Phosphatidyl choline 


Lecithin (Sigma) 




Mixed phospholipids 


Emphos D70-30C (\Afitco) 


Block Co- 
polymers 


PEOPPO Block 
CopolymerB 


Pluronfc^F-68. F127, L-62 (BASF) 








Polyethylene 
Glycols 


PEG 3350 


Various sources 



In addition other compounds useful as soIutMiczing agents in the bivention are 
ethyl propionate, methyl paraben, propyl paraben. propyl galiate. niacinamide, ethyl 
vanillin, paraaminobenzoic ackJ, butyiated hydroxyanisoie, imidurea, and glycine. It is 
also noted that prefened compositions indtxle mixtures of an orgmic acid with or 
without a corresponding organic add salt, and one or more of the non-organic 
solubOizers Bated above or in Table 1. it is also noted that it has generally been 
observed that in order to be most effective the sdutMlizer should have a solubility in 
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the aqueous chloride-ion containing use environment of at least Img/ml, and 
preferably greater than SmgAnl 

A prefened group of solubilizing agents, in addition to the preferred organic 
adds previously mentioned, includes those in Table 2. 

JatiB2 



1 0 PrefenBd Solubilizing Agents 



Class 


Examples. Chemical 
Name 


Examples, Trade Names (source) 


Partial 
Glycerides 


Givoervl monocaorvlate 


MonocaorvKn ^sioma) Canmul 

MCM(Ab(tec). 

unwROP' ouo (riUiS/ 




\^o-\^i\j r'amai 
Glycerides 


Capmul® MCM (Abitec). Imwitoi® 742 
(HQIs). 

lniwitor®g88(HQIs) 




Glyceryl Monostearate 


Imwitor® 191 (HOIs) Calgene 
GSO(Calgene) 




Glyceiyl Monolaurate 


imwitoi® 312 (HQIs} Calgene GLO 
(Calgme) 








Glycerides 


Triaoetin 


Triaoetin (Sigma) 








SortHtan Esters 


Sorbitan Monolaurate 


Calgene® SML, Span® 20 (Sigma) 




Sort)ftan Monooieate 


Calgene® SMO, Spari® 80 (Sigma) 








Phospholipids 


Phosphatidyl choline 


Ledthin (Sigma) 




Mixed phospholipids 


Emphos® D70-30C (Witco) 








Block Co- 
polymers 


PEO-PPO Block 
Copolymers 


Ruronlc^ F-68, F127. L-62 (BASF) 








Polyethylene 
Glycols 


PEG 3350 


Various sources 



Note: Commerdal vendois shown above are as folkws: 
Abitec Corp. Janesvilie, Wl 
BASF, Parsippany, NJ 



15 Calgene Chemicallnc. Skdde, IL 
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Chem Service, inc.. West Chester. PA 
HQis America, Piscataway, NJ 
Sigma, St L^uis. MO 
Witco, Houston, TX 

5 

Preferred combmations of soiubilizing agents include (1) an organic add plus 
a salt of the same or a different organic ackl, (2) an organic add piits a nornonic 
solubilisnng agent sudi as any of those listed in Table 1, and (3) an organic add plus 
a salt of tiie same or a different organic add plus a non-ionic soiubilizing agent 
10 Particularly preferred irxfividual soiubilizing agents indude aspartic add, 

glycerol monocaprylate, caldum acetate, ascorbic add, dtric acid, glutamic add. and 
caldum carbonate. Aspartic add, glycerol monocaprylate. and caldum acetate are 
most preferred. 

Also preferred are combinations of the preferred adds and preferred 
15 surfactant-like compounds. A screening test useful for testing candidate solubirizers 
for use together with low soiubiiify sertraline salts, such as sertraline hydrochloride, is 
set forth in the examples. 

Preferred embodiments of delayed release formulations comprise a bead 
core or tablet core containing sertraline hydrochloride and one or more solubilizir^ 
20 adds; preferable maleic, L-aspartic, tartaric, L-^lutamic, malic, citric, erythorbic, and 
adipic adds; more preferably malic, dtric, erythorbic, and adipic adds. 

Preferred embocRments of delayed release fomiuiations comprise a bead 
core or tablet core contairting sertrafine lactate or sertraline acetate or sertraline 
aspartate and an add such as ascortMC, erythortxc, dtric, glutamic, or aspartic add. 
25 More preferred embodiments incorporate sertrafine lactate or sertraPne acetate. 

Another prefened embodiment of delayed release formulations comprises a 
core contahing sertraline lactate or sertraline acetate, an add such as ascortxc, 
erythort)ic, dtric, glutamic, or aspartic add and a surfectant-4iice material such as 
partial glycerides, gtyoerides, scHt>itan esters, phospholif»ds, polyethylene oxide- 
30 polypropylene 03dde btock ooiMlymers, and polyethylene glycols. 

Another preferred emt^odiment of delayed release formulations comprises a 
core conteinirig sertraline-lactate or sertratine-aoetate. and a surfectant-iike material 
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such as partial giycerides. glycerides. sorfoitan esters, phospholipids, polyethylene 
oxide-potypropylene oxide block co-polymers, and polyethylene glycols. 

These *high solubility* cores are further coated with a spatial delay coating 
or a temporal delay coating, as described herein. 
5 Spatially delayed release embodiments of the invention are solid dosage 

forms or encapsulated solutions for oral administration comprising sertraline and a 
phamnaceuticaily acceptaUe carrier, which release not more than 10% of their 
incorporated sertraline into a mammal's stomach, and which release 70% or more 
of the remainmg incorporated sertraline within 1.5 hour after entering said 
10 mammaPs smaH intestine. Temporally delayed release embodiments of this 

invention are solid dosage fonns or encapsulated solutions for oral admitiisUation 
comprising sertraline and a pharmaceutically acceptable earner, which exhibit a 
delay in sertraline release after ingestion of from 10 minutes to 2 hours, preferably 
from 15 minutes to 1.5 hours. Following the delay period tiie dosage form releases 
15 at least 70% of the remaining contained sertraline sertraline in Immediate-release 
feshion (i-e., wittiin 1.5 hours). 

The timing of release of sertraline in the stomach or small Intestine may be 
tested utilizing a variety of approaches including, but not limited to, x-ray 
evaluation, nuclear magnetic resonance imaging, gamma scintigraphy, or direct 
20 sampiir^ of the gastric and duodenal contents via intubation. These tests are 
certainly fieasible, but can be somewhat difficult to carry out in humans. 

A more convenient test for a spatiaOy delayed release embodiment of the 
current inventton is a modified version of a two part in vSro dissolution test virhich is 
described in tiie 1995 US. Pharmacopeia (USP 23), Section [724], Subsection 
25 'Delayed Release (Enteric-coated) Articles - General Dnig Release Standard' 

which incorporates a 2 hrtest of sertraline release in a simulated gastric fluid Cadd 
test"), followed by a test of drug release in a simulated intestinal fluid ("neutral 
test*). For tabtets and capsules which do not contain multiparticulates, or do not 
disintegrate rapidly into multiparticulates, stining is effected using paddles at 100 
30 rpm. For multiparticulates, wheUier dosed in capsules, tablets, or unit dose 

padcets, stirring is also effected using paddies at 100 rpm. If gelatin capsules are 
used, then 0.1 mg/mL of the enzyme trypsin must be added to the (neutral test, 
second stage) buRier. This two stage in vitro test can be modified so that it is 
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useful in evaluating spattdlly delayed embodiments of this invention, as now 
descrft)ed. 

For pH-triggered spatia(iy-<ielayed embodiments, the in vitro test is canled 
out as described in the USP "Enteric Test", with the requirements that dosage 
5 fonns of this invention (a) release no more than 10% of the incorporated sertraline 
during the 2 hour "add* portion of the test, and (b) release 70% or more of the 
remaining incorporated sertraline within 1.5 hour in the ""neutral' portion of the test. 
The add portion of the test is carried out in 750 ml 0.1 N HCI, for 2 hour. After 2 
hour. 250 ml 0.2M tribasic sodium phosphate, containing 10 gm polysort}ate-80, is 
10 added to the add medium (containing the dosage torn), and the pH is adjusted to 
pH 6,8, using either 2M HCI or2M NaOH, as appropriate. Thus the volume of 
solution in the neutral portion is about 1 liter. The solubility of sertraline is low in 
the second stage phosphate buffer (pH 6.8). Thus 1 % polysorbate-80 is added to 
the neuti^l (pH 6.8} phosphate medium to Increase the sertraline soiut»lity to 
1 5 provide "sink conditions' for dissolution. 

For enzyme-tilggered spatially-delayed release embodiments described in 
this disdosure. the test is carried out as described above for pH-triggered dosage 
forms w^ modification tO:accDunt for the foct that release of sertraline is triggered 
by the presence of an enzyme - pancreatic lipase, esterase, or protease - in the 
20 small intestine. Thus an enzyme usually at a concentration of 5 mg/mL, 8ultat)ie 
for enzymatic degradation corresponding to or of the same type as that which 
triggers release in the human small intestffie. is employed In the in vitro test For in 
vSro evaluation of lipase*triggered delayed release dosage forms, a lipase such as 
5 mg/mi of pordne pancreatk: lipase (Sigma Chem., St. Louis. MO) is induded in 
25 the phosphate buffer dissolution medium for the second stage of the dissolution 
test For esterase- or protease-blggered delayed release systems, appropriate 
esterases or proteases (e.g. pancreatic esterase, trypsin, chymotrypsin, elastase) 
are induded in the second stage dfthein vitro test. e.g. at 5 mg/ml. 

If tifie esterase, protease, or lipase is denatured by polysort)ate-80» then tiie 
30 first hour of the *neutrar phase is canied out in tiie presence of enzyme and 

absence of polysorbate-80. After 1 hr in the "neutraT phase. of polysoriMKte-SO 
is added. 
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For temporally-delayed embodiments in vitro dissolution is carried out at 
37^; using a USP dissolution apparatus, wifli paddles stirring at 100 rpm. The 
dissolution test medium is 900 ml acetate buffer (0.1 3M acetic acid) with 0.075M 
sodium chloride using potassium hydroxide to adjust pH to 4.0. If gelatin capsules 
5 are used, then 0.1 mg/ml trypsin is included in the dissolution medium. A dosage 
form according to the invention releases substantially no sertraline (about 1% or 
less release) during the first 1 0 minutes of the test. The dosage form releases not 
more than 10% of the total sertraline contained therein during a second period of 
up to 2 hours in the acid test medium. At least 70 % of the remaining sertraline is 
10 then released over a third period lasting 1.5 hours. 

Testing conditions are as othen/Wse specified in the USP. 
In caninng out the described in vitro tests, sertraline can be quantitated 
using a high pressure liquid chromatography assay using a reverse phase 018 
column, with UV detection at 230 nm, or using some other suitable quantifiable 
1 5 sertraline analysis method. 

Prefen^ delayed release sertraline dosage forms of this invention, upon oral 
dosing, nesuK in a decrease in Tmx of 0.5 hr or more, preferably of 1 hour or more, or 
a decrease in the incidence or severity of nausea, diarrhea, or regurgitation. To test 
whether a dosage form decreases Tmax> a cross-over dinical study can be canied out 
20 in a popidation, usually 12 or more, of healthy fasted human volunteers. One half of 
the group receives the test sertraline dosage form and one half of the group receives 
an immediate release sertraline dosage form (e.g. Zoloft® tablets) at the same dose. 
Blood is coHected at appropriate times before- and post-dose, and the blood 
sertraline concentration is detenmined by an appropriate assay, as described in ttie 
25 exampriesbdow. After a wash-out period of at least one week, each group receives 
the attemate dosage fom, and blood sertraline concentrations are detennined as 
before. Tf^tax Onimediate release dosage fbmi) minus T^k (test dosage fonn) is 
determined for each subject These differences are then averaged to give an 
averaga T^ax difference. If this value fe greater than 0.5 hr, then the dosage form is 
30 a dosage fomi of this invention. Analysis of sertraRne in blood can be conducted by 
quantifying sertraline in blood plasma, as fully disclosed below in Example 1. 
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Decrease in side effects can be determined as foHows. Two parallel groups 
of fasted healthy human subjects (at least 15 subjects per group) are dosed 200 mg 
sertraline. One group receives thte dose in the test dosage form, and the other 
receives the dose in an immediate release dosage fomn (e.g. two 100 mg Zoloftid 
5 tablets). This dosir^ is carried out in a blinded fashion, that », each subject also 
receives a placebo version of the other dosage form along with the sertraSne- 
containing dosage fbnn. The placebo dosage forms should not contain any 
exdpients which are known to cause or ameliorate nausea, regurgitation, or diant>ea. 
Every hour for 12 hours post*dose, the subjects fJll out a questionnaire vMdn asks 
10 the subject to rate severity for nausea, reguigrtation, and diarrhea over the previous 
hour. A visual-analogue scale is used with a rar^e of 0-10, with 0 indicatir^ no effect 
and 10 indicating the worst possible effect For each treatment (e.g. test or 
immediate release dosage form), for each sicte effect (e.g. regurgitation), for each 
subject, all the secures ara added to provide a cumulative score for that side effect in 
1 5 that subyect on that treatment For each treatment (e.g. test dosage fomi), for each 
side effect (e.g. regurgitation), the cumulative scores for the 15 (or more) subjects 
are added, and then divkied by the number of subjects on that treatment to give a 
mean cumulative score ^CS). 

If the MC8 is higher for the Immediate release dosage form treatment tfian 
20 for the test dosage fomn treatment, for any one of the side effects nausea, 
regurgitation, orcBarrhea, then ttie test dosage form Is a dosage form of thfe 
invention. 

For clarification, the followring informatfon is provided: 

1 . Specffi(2tk)n of a quantity in percent (%) means percerrt by weight 
25 based on total weight, unless othemvise indicated. 

2. "Eudragit® " fe the registered trademark of R5hm Pharma GmbH, 
Germany for a family of enteric polymeric methacrylates. 

3. *'Opadry® " is the registered trademaric of Colorcon Inc., West Point, 
PA for a femily of plastidzed cellulose ethers which include 

30 hydroxypropyl methytoellulose, hydroxypropyl cellulose and 

metfiyioellulose that are supplied as powders for reconstitution in water. 
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4. "Use environmenr means the in vn/o aqueous environment of the 
gastrointestinal tract or the test medium of an invitro test as descrit)ed 
at>ove used to quantify sertraHne release firom a dosage form. 

Exampte 1 

5 This example demonstrates that the absorption of sertraline differs when 

sertraline is dosed directly to varioi^ portions of the gastrointestinal tract In 
particular, this, example demonstrates that delivery of sertraline direcfly to the 
duodenum (upper portion of the small intestine) results in more rapkJ achievement of 
peak sertraline plasma levels, compared witii conventional oral delivery to tiie 

1 0 stomach. This indicates that oral sertraline dosage forms which delay release of 
sertraRne until the dosage form has exited the stomach and entered the duodenum 
wRI support faster absorption of sertraline into the blood than will dosage forms which 
do not exhibit such a delay. 

Two groups of 6 volunteers (Groups A and B) each were dosed wth 200 mg 

1 5 sertraline or placebo by different four-way crossover regimens. Dosing was via (1) 
oral teblets, or (2) infusion of a solution through a nasoenteric tube into the stomach, 
duodenum, or ileocecal region of the smaB intestine, or (3) irYfusion into the 
transverse colon via anal intubation. 

On four different occasions. Group A received (1) oral sertraline immediate 

20 release teblets plus placebo solution infused into the stomach, or (2) oral placebo 
tebiets plus sertraline solution Miised into the stomach, or (3) oral piaoebo tablets 
plus sertrafine infused into the smal intestine at the ileocecal junction, or (4) oral 
placebo teblete plus r^cebo solution infused into the small Intestine at the ileocecal 
junction. On four diligent occasions, Group B received (1) oral sertraline immediate 

25 release tablets plus placebo solution infus^ into the duodenum, or (2) oral prfacebo 
teblets plus sertraline solution infused into the duodenum, or (3) oral placebo tablets 
plus sertraline infused into the transverse colon, or (4) oral placebo tablets plus 
placebo solution infused into the transverse colon. 

The oral sertraline dose was administered as two 1(X) mg tat>iete. The 

30 inhisions were administered as a 2 mg/ml solution at a rate of 20 mVmin for 5 min. 

Blood samples were withdrawn prior to dosing, and at 0.5, 1 , 1 .5, 2, 4, 6, 8, 
10, 12. 16, 24, 36, 48. 72, 96. 120, 144, 192, and 240 hr post-dosing. Plasma 
sertraline concentrations were determined by exbaction of sertraline from basic 
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human plasma into methyl t*butyl ether. foUowed by derivatization to form the 
trifluoroacetyt adducL Analysis was carried out by capillary gas chromatography with 
electron capture detection. Total systemic exposure to sertraline was detennhed k)y 
measuririg the area under the plasma sertraibie concentration vs. time curve (AUG) 
5 for each sul^ject in a given group, and then by calculating a mean AUG for the group. 
Gmax is the maximum observed plasma sertrafine concentration achieved in a 
subject Tma is the time at which Gmax is achieved. Plasma pharmacokinetic data for 
this example are presented in Table I. 

Table I presents the observed average C^, Ti,^, and AUG for the vanous 
10 dosing regimens, infusion into the stomach gave Gmax» T^axi and AUG values which 
were similar to those observed after oral dosing of tablets (Group A). This indicates 
that the technique of irrfusion does not in itself cause any substantive change in the 
pharmacokinetics of sertraiine. Infusion irrto the duodenum gave Cnw arxl AUG 
values ^ch were similar to those obsen/ed after oral dosing of tablets. However, 
15 infusion into the duodenum gave a Tj^a which was surprisingly shorter than that 
obsen^ed after oral dosing of tablets (3.7 hr vs. 6.7 hr) (Group B). 

The ot^ervation that infusion of a sertraline solution into the stomach gave a 
tonger Tmax (7.0 hr) than infusion into the duodenum (3.7 hr) may indicate ttiat 
release of sertraline solution from the stomach through the pytorus into the 
20 duodenum is inhibited relative to the release of water from the stomach, which 

generally occurs with a half-time of emptying of about 10 minutes. WhHe not wishing 
to be bound by theory, an cscplanation for this unexpected observatk)n that 
sertrafine inhibits its own gastric emptying. An altemative theory is that sertraline in 
solutfon. starting at the low pH of the stomach, predpitates (perhaps as the free 
25 base) when it moves into the duodenum, and slowly redissolves, resuiOng in stow 
overaD absor;^ on. Aftemativeiy, as described above in this disclosure, s^traiine 
may fomn a slowly dissolving gel in the h^h chloride environment of 0ie stomach. 
When sertraline solution is availafcrfe in the small intestine (duodenum). It can be 
rapidly absorbed into the bloodstream, however. 



30 
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Table 1>1 

Pharmacoidnetfcs of 200mg sertraline deBvered 
to various portions of the gastrcMntestinal tract 



QROUPA 


Dosina Route 


fiMAxingOnU 




AilC^<i^{DgJllAiiQ 


Oral Tablet 


39.9 


7.0 


1174.5 


Stomach infusion 


35.6 


7.0 


923.1 


lieooecai infusion 


27.3 


5.0 


727.1 




Dosinq Route 


Cmax (ng/ml) 






Oral Tablet 


44.7 


6.7 


1153.4 


Duodenal infiston 


48.8 


3.7 


1270.3 


Colonic infusion 


10.9 


4.4 


179.4 



Example 2 

Thus example demonstrates that certain sertra&ne side effects (e.g. nausea, 
regurgrtation, and diarrhea) are partially or f^manly mediat<^ by direct contact of 
orally dosed sertraline wrth the upper gastrointestinal tract, rather than mediated by 
the presence of sertraline in the systemic drcuiation after absorption. Bypassing the 
stomach by dosing sertraline orally in a dosage form which exhit^ delayed . 
sertraline release can thus ameliorate the locally med^ed side effects of sertraline. 

In a suteet of a larger doub!e4)Iind. rarKlomiz&d, f^cebo-ccmtrolled parallel 
group study, healthy male human subjects wens divide into tvyo groups (Study I). 
Group A received a sir^le 200 mg sertraline dose as t^ 1 00 mg sertraline tablets 
(Zoloft commercial 100 mg tablets) C*bolus dosing" group). The tablets 
administered with 50 mi water. Group B received two placebo tablets. Alisutyects 
were dosed after an overnight fast 

Blood sampSes were withdrawn prior to dosing, and at 0.5, 1, 2. 3. 4. 5. 6. 7. 
8. 9. 10. 11. 12. 13. 14. 15. 16. 18. 20. 22. 24. 36. 48. 72. 96. 120. 144. 168. 192, 
and 240 hr post^losing. Plasma sertraline conoentrations were determined by 
extraction of sertrafine from basic human plasma into m^iyl t-tnjtyl ether, fbllcnrad 
tiy derivatizat'on to fomn the trifiuoroacetyl adducL Ana^is was carried out tiy 
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capillary gas chromatography with etedron capture detection. Total systemic 
e)q3osure to sertraline was detemilrted t>y measuring the area under ttie piasma 
sertraline concentration vs. time asye (AUC) for each subject in a given group, and 
then by calculating a mean AUC for the group. is the maximum observed 
5 plasma sertraline concentration aohseved in a subjject Tmax ^ tte time at which Cnm 
^advev^. Al^ the 200 rng sertraline dose, average C||s»we» 
Timx was 6 hr. and aver^ AUC was 1646 r^-hr^ml (avemged for 15 subjects). 

A simaar second study was carried out (Study I!), After the 200 mgsertrafine 
dose, average Cm was 75 ngArd. average was 5.4 fv. and average AUC was 
10 1744 rg^ir/rnlCavers^ for ilsul^Secte Four subjects in the 200 mg dose group 
hademesisat2.6,2.8.2.8, and3.8hr. The data from these four sublets were not 
included in the phannacoldnetic averages. 

Prior to dosing and each blood sampSng time, each 8ut)ject filled out a 
questionrmire, which oonststed of a series ofVisual Analogue Scales" in which the 
15 $ui:s*^wasrequMtorste,onascateof 0-10»theseveri^ skte 
effects. The su!:jecte were instructed that Vindicated an abse^ 
indicated tfie worst possHbie effect The subjects were instructed to interpolate 
between 0 and 1 0 for moderate side effeds. 

AtotdofSOsutsjectsoonipfeied Study 1:15 each in Gro^ For 
20 each side effect evaluated at 30 &ne points, a total of 900 indr^ual \nsual-anaiogue* 
scale evaluations were obtaftied. A total of 29 sid)Jects completed Study li: 14 in 
GroupAandlSinGroipB. For each side effect evaluated at 30 tirne points, a total 
of 870 imfividuai visual^nak^ue-scaie evaSuaSons were obtahed. 

F^ure 1 presents the relationship between plasma sertraline concentration 
25 and average self-reported visual analogue scone for nausea in Stu^ Thispiot. 
known as a pharmacokinetioiDtiarmacodynamic relationsi^p plot f PK/PD PtoT). was 
obtained as follows. For the 15 subjects in Group A, plasma sertraline concentration 
was averaged at each blood coISedion b'mepoint, to give an average sertraline 
concentration for Group A at each time poM. Ukewtee.fbrthelSsiAgectsinGroup 
30 A, the \nsual analogue seem for rmi^sea was averaged at each time po'^ The 
average nausea scores at each time point Cy-axis) were plotted vs.^rtratine piasma 
levels at the oonnespondingtme {Mint (x^^Dd^ TheannowonthefrfotdmonstFates 
thepre^pessionofthePKffH>retetionsl4)a$timep^ The PK/PD plot of 



wo 99/01122 ^g. PCT/1B98/00937 

Rgure 1 exhibits 'clockwise hysteresis" for the 200 mg bolus dose. Thus as time 
progressed, the nausea score and the plasma sertrafine concentration both 
increased until the nausea score readied a maximum value, at a plasma sertraline 

. concentration which was below the maximum plasma sertraline concentratiOT Cngpc* 
5 As Cinax was readied (at about70 ng/ml), the nausea score feB to a lower value. As 
the subsequent plasma sertraline concentrations fell, the nausea score assumed 
values which were lower tiian the scores observed for the same plasma sertraTrie 
concentrations at earfier timepoints. This 'ciockvKrise hysteresis' {or 'proteresls") is 
consistent with the interpretation 0)at sertraline^nduced nausea is signfficantiy 
10 mediated by dire^oontad of sertraline with the GltRact.a^ 

by the presence of s^rtraGne in the systemic blood, since the averse nausea scoib 
is not monotonicaily related to plasma sertraline concentration. At earty time points 
after dosir^ {(^3 hr), oraBy dosed sertraline is primari^ in ooritact with the stomach, 
and may inhibit its own empfying into the duodenum (descnl)ed in Example 1), Since 
15 nausea is not directly monotonicafly related to plasma sertraline conoenbation, and is 

apparently primanly mediated locally by contact with the gastrointestinal tract. 

releasing sertraline km& h the gastrointesfinal tract, e.g. the duodemim or jejunum, 

will result in feister absoipfion and decreased contact lime with the upper 

gastrointestinal tract, and ttius less nausea 
20 In Study 1 , cfiantiea was also shown to exhitxt dodcwise hysteresis in its skie 

effect scone vs. plasma sertraline concentration aave. The n^Dcbnum c£anrtiea score 

WK reached at d^rpost-^tose.ior^beftm the obsen^ average pl» oTG 

hr in these subfects. Thus delayir^ the release of oraBy dosed sertraSne until the 

stomach is passed may residt in cfiarriiea. 
25 As described above, in Study 2, ftHirsubgects exhibited reguT]^^ 

Individual PK/PD fkHs fbrttiese si&jects. for the side effect regurgitation, exhibfted 

dodofvise hysteresis. Thus delaying the release of orafly dosed sertredine untB the 

stomach is passed can resuit in less regurgitation. 

Examplp a 

30 This example fllustrates a process for nrakfrig a ddayed releases 

Ihe processir^ comprised (1) wet granulating sertraline witti hydroxyprop^ oellidose; (?) 
drying, milling and biendir^ tiie granulation; (3) Uenduig aB the remairvng compor^nts 
iirith tiie granulation except for ms^esium stearate; (4) addir^ and tiding magnesium 
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stearate; (5) cxtmpressing the final blend into tablets; and (6) applying a pH-sensitive, 
delayed release coating onto the tablets. This example fiirther Olusfrates the in vitro 
release profile of sertraline from enteric tablets using the in vitro test described in the 
specifications. 

5 in a batch size of 4kg, sertraline was ttended with hydroxypropyl cellulose (Kiucel 

EF"^, Aqualon} for 5 minutes in a siAabie mixer After the initial mbdng time, water was 
added to the blend as a granulating agent while mixing was continued untfl the desired 
endpoint was reached. Next the wet granulation was spread onto polyethyter^ined 
trays and dried in a 50^C oven urvtil the percent moisture loss on drying, LOD, is less than 

10 0.5%. The granulation was subsequently m9ied (FHzpatrick JT MSI) and blended In a 
stainless steel twin-sheiied blender for 10 minutes. Next, the remaia'ng components 
except magnesium stearate were added to tiie blender and blended for 30 minutes. 
TTien, magnesium stearate was added to the mixture and blended for 5 minutes. Usir^ a 
Manesty Beta-Press (Manesty Machines, Liverpool, England), the final blend was 

15 compressed into GOOnig taUets using 7/16 indi standard round concave tablet tooBr^ 

punches. The compd^tion of the uncoated tablets is listed in Table 3*1. 

Table 3-1. Oeiaiyed Release Tablet C^re Composition Manufa^^ 
with Dosage Strength of 200ni£(AAableL 



COMPONENT 


1 


GRAMS/BATCH | %/ TABLET 


Example Number 








12A 


Sertrafins Hydrochkiride 






1492.1 


37.3 


Hydroxypropyl Ceiiuiose (a), 






120.0 


3.0 


Caidum Phosphate (b) 






640.0 


16.0 


Microcryst^tne Cellulose (c) 






1197.9 


30.0 


Sodium Starch Giycolate (d) 






500.0 . 


1Z5 


Masne«um Sleaats 






50.0 


1.2 


TOTAL 






4000 grams 


600 



20 

(a) Hydroxypropyl CeOulose Is Ktuoei® EF™. Aqualon 

(b) Caidum Phosphate means dibasic calchim phosphate dihydrate. Emcompress^, 
Edward MendeH Co. Inc. 

(c) Microcrystalline CeButose is Avicel®PH101. FMC Corporation 
25 (d) So(Sum Starch Glycolate is Explotab^. Edward MencteO Co. Inc. 
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Next the sertrartne core tablets were spray coated with a pH^sensitive, delayed 
release coating in a coating pan (Freund Model HCT-30, Vectc^- Corpcration, Marion, lA) 
until tiie desired end point (coating weight %} was achieved. The delayed release 
5 coating was appBed from a suspension ocmtainng 16.0% mettiacryUc acid cqpo^rmars 
(Eudraga® L 30 D-$S, Rohm Pharma). 4.0% talc as detaddfying agent. 1.6%triethyl 
dtrate85pteistici2arand78.4%waii^. A6%anda10%coatbigwasapprfiedtotheoore 
tab!ets(rab!@3-2). 

10 Table 3-2. ComFK}sitim of Etelayed Release SertrafineTab!^ 
Formulation from Coated with a pH-Sensitiva Crafing to 6 and 1 0%. 



COMPOhSENTT 


mgSo^ 


Solid 




Per Tablet 


Per Tablet 


Coating Level (v»t %) 


6% 


10% 


CORE TABLET 






Sertr^^ Hydix)chk>rK!e 


223.8 


223.8 


h^drevv^ifYHiyl CeBuEosa (a) 


lao 


18.0 


Caldisn Phospd^ (b) 


88.0 


98.0 


MbrooystsH^ C^uk^ (c) 


180.0 


180.0 


ScMfium Starcii G!yo(^ (d) 


7S.0 


75.0 


Magn^ium Stearata 


7JZ 


7.2 


Total CorsWe^ 


600 mg 




CQ/VnNO 


8% ^ 


10% 


Eudragit 1301^55 (a) 


28.7 


44.5 


Talc 


6.7 


11.1 


Tristhyi Citrsts 


2.6 


4.4 


Total Coating Wb^ 


36 mg 


60 mg 



(a) Eudrsg# L30D-55 is composed of 30% aqueous disper^on 

15 

Delays relrase tablets from Bcample 3A cont^ning a 1 0% pH-sensitive 
coating, as shown in Table 3-3, were tested \m\g tte m vSro delved release 
tfi8soiutk)n test |MX>oedure with quanfiftertion 

lk)uid chromatography ^PLC) anaiysfe for sertraline to determine sertraline rdeased 
20 as a peroents^ of ttie total dose, as described below. 
Delayed release dosage ft»TO8 of sertrafine 
rotating padde apparatus as disdosed in Urriied States Pharmacopeia XXIII (USP) 
Dissolution Test Cha|^711. Apparatus 2. TTie delayed release cfissolution test 
prooBdure invoh^ padde rotation of lOOrpm and ttie dissolute 
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two Stages, all media maintained at 37^C with covered vessels to prevent 
evaporation. The first stage, the acid phase, was imj^emented by placing the dosage 
fonn into 750 mL of 0,1N HCi for two hours, at which time an aliquot (typically 2 or 
lOmL) from the test medium was withdrawn and analyzed for sertrafine by the HPLC 
5 assay described below. The second stage, the buffered phase with sdubOizer, was 
achieved by adding 250 mL of 0.2M tribasic sodium phosqihate containing an 
additional 1 0 grams of poiysofbate 80 to the acid phase and adjustir^ the to 6.8 
us^r^etther2Mhydrochlof^cac^do^2Mso(ftm1^v^^ Thus, oonvettir^tfie acid 
phase from the first stage to a buffer having a pH of 6.8 and 1 % solubffiser in the 
10 second stage. At Inten/als after addition of the phosphate buflisr, fStened aSqiMts 
(typically 2 or 10mL} oftest medium were wfthdrami and analyzed 
HPLC as descritjed below. 

Sertra&ne quantificaHon was conducted fcyy reverse-phas@ high perfbnnnanoe 
liquid chromatography as follows. A fbced volume of 20 pL was 8n,^cted onto the 
1 5 analyScai column (150 mm length x 3.9 mm diameter Nova-Pac C-18 column). The 
isocratic moMe phase consisted of an aqueous acetate buffer, methanol and 
aoetonitrileBn volume peroenls^ of 40/15M5. TTieaquemis acetate buflE^ was 
prepared the following: (1) 2.86 mL of gla^ acetic add was added to a 1000 mL 
Erienm^er flask mth a magnetic stir bar in an ice baOx (2) white stirring, 3.48 mL of 
20 triethylam«ie was addi^ to the flasiq and (3) the fteisk was filted to volume and mixed 
wel To the aqueous aostatebuflw (40%) was added HPL(>gr8demetha^ 
v/v)andliPLC>{|radeaoetonftrile(45%vAf). After mi»ngweB, the mobile phase was 
vacuum fiKered and degassed usir^ a 0.45pm PTFE fater (Ud-X 305 disposal^ solid 
lk|iml separators). 'Tfie motdle phase flow rate was 1.8 mUhiin witti sertFafina UV 
25 detection at 254nm. 

The results are presented in Table 3^ for the tablet coated wtth 10% (data 
represent the average of three separate tests at 200mgA/in^ TMsexample 
satisfies the dissolution crfteria and is a delved release embodiment of 1f» 
invention. 



30 
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Table 3-3. In Vibio Seitraiine Delayed Rdease from Eitieric Coated Tablets Into 750mL 
0.1N HCi for 2 hours and then lOOOmL Enteric Buffer Media with 1% Tween-80. pH 6.8. 

at 37°C in USP Apparatus «2 with Paddle Speed Settvig of lOOrpm (cfS tablets). 







Add 


Buffered 






Enters 


Rase 


Phase 






Costing 


02 


Q3.5 


06 




m 


m 


(%) 


m 


3 


10 


ai 


83.3 


97.1 



5 02 is % released at 2hr; Q3^ is % released at 3.5hr. 



Examffte4 

Thte examine Btustnates a process for makir^ midtiparticulates for use in 
makrng delayed-feleese dosage forrns des^ned to release sertraline 
10 predominantiy beUm the stomach. The process comprises (1) preparing uncoated 
sertraline mutSparticutate cores; (2) applying a pH-sensiSve, delayed release 
coating. 

Sertraiine-containing multiparticulate cores are prepared by blending 

sertranne compound wth microcrystaliine cellulose (Avice^ PH101. FMC Corp., 
15 Philadelphia, PA) in relative amounts of 85:15 (wAa/), wet massing the blend m a 
Hobart mixer with water equivalent to approximately 27 % of the weight of the 
blend, extruding the wet mass through a perforated piate (Luwa EXKS-1 extruder, 
Fml Paudal Co.,Osaka Japan), spheronizing the extrudate (Luwa QJ-230 
marumerizer, Fuji Paudal Co.) and drying the final cores %vhich are about 1 mm 
20 diameter. 

Th®n a Wurster bottom sprey fluid bed processes- (GlaSt 6PC6*1) is used to 
apply a delayed release coating. Tyi^l delayed release coafirng levels are 5 % to 
50 % In order to be siro that the delayed release dissolution criterion are meL The 
delayed-release coating is a suspension contaiiur^ 12.3 % methacryltc add 

25 copolymers (Eudragif® L 30 D-55), &2 % talc, 1.5 % triethyi citrate and 
80% water. 

Because the delayed release coating is soluble in environments where the 
pH is greater than 5.5, the multiparticulates thus prepared release sertraline from 
the coated parfide cores below the stomach where the pH is greater than 5.5. 
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ExampteS 

This example illustrates a process for making muitiparticufates for use in 
making delayec^felease dosage forms designed to release sertrafine 
predominantiy below the stomach. The process comprises (1) preparing uncoated 
5 sertraline muftiparticuiate cores; (2) applying a protective coat over the ^re 
particles; and (3) applying a secorxt . pH-sensitive. delayed release coating over 
the first coat 

Multiparticulate cores containing drug are prepared using a fluid bed 
processor wth rotor insert (Model GPCG-1). The rotor bowl is initially charged with 
10 400 g of sertraline drug and a binder solution containing 5 % poiy(ethyl acrylate, 
memyt acryf ate)(Eudragrt® NE-30-D}, 5 % piasfidzed hydroxypropyl 

methyteefluiose (Opadry®) and 80 % water is sprayed into the rotating bed untii an 
average core granule size of about 250 |im is achieved. 

Onto the uncoated core particles in the same flukJ bed processor with rotor 
15 insert, a binder solution containing 5 % plastictzed hydroxypnDpyl methyiceliulose 
(Opadry®) soluBon is sprayed until a coating of 10 % is applied. Thfe intermediate 
coating enhances the adhesion to the cora particles of the final delayed release 
coating. 

A delayed release coating {typically 5 % to 50 % is required to meet tiie 
20 delayed release criterion) Is applied using Vhe same fluid bed processor as above. 
The delayed-release coating is a suspension containing 12,3 % methacryfic add 
copolymers (Eudragit® L 30 D-55), 6^ % talc. 1,5 % triethyl citrate and 
80 % water. The final product is a delayed-release muttipartk:ulate with particles 
having an average size of at>out 300 (im. 
25 gxam^e 

This example illustrates the preparation of a pH-triggered spa&aliy delayed 
sertraTtne coated tablet wi8i a Celiuk)se Acetate Phthalate Coat 

Sertrafine tablet cores are manufactured according to the formula d8scrit)ed 
in Table 3*1 of Example 3, using the proceduradescnl^ed in Exempt Tablet 
30 cores ana fben sf^^coated ¥flth an acetone solufion of cellulose acetate frfithal^ 
(CAP) m a HCT-60 Hi-Coatei® spray-coab^ apparatus (Freund Ind. Corp., Tokyo). 
The CAP is plasUdzed urith 25% (by weight) diethyl|:^ithalate (DEP). SuRident CAP 
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is sprayed onto the tablets to resuK in a final coating polymer weight, after drying, of 
5-50 wt%. relative to the weight of the uncoated tablet bed. 

l£){9mpteZ 

This example illustrate the preparation of a pH-triggered spatially delayed 
5 CAP*coated sertraline tablet with a barrier coat 

Sertralii>e tablet cores are manufactured according to the formula described 
in Table 3-1 of Example 3, using the procedure described in Example 3. Tablets are 
spray coated v/Hh a solution of hydroxypropyimethyiceliulose (HPMC; Colorcon, Inc.) 

in water, using a HCT-60Hkk>ater®. In this manner, tablets are coated with a 5 
10 wt% banier coat of HPMC, relative to the initial tablets Tablets are then 
further spray-coated wmi cellulose acetate phthafate (CAP) and DEP ptasticizer (as 
descn'bed in Exampie 7), in the HCT-60 HhCoater. SufRcient CAP is sprayed onto 
the tablets to result in a final coafing polymer weight, after diyir^ . of 5-50 wt%, 
relative to the weight of the uncoated tabieL The HPMC coat serves as a banier 
15 between sertraSne and the pH-sensOive CAP coat This barrier coat prevents 
premature dissolution (or weakenir^) of the CAP ooat, e-g., in the low pH 
environment of the stomach, potentiaBy caused by a locally higher pH in the tablet 
interior due to the presence of s^traline. 

20 This example illustrates the preparation of a pH-triggered spatially-delayed 

acrylic resin-coated sertraRne tablet with a barrio coat 

Sertnarsne tablet cores are manutectured according to the fonnuia described 

in Table 3-1 of Examj^ 3, using the procedure described in Example 3. Tat^ts are 

spray coated a solution of hydroxypropylmethyfceflutose (HPMC) (Colorcon. 
25 Inc.) in water, using a HCT-60 Hi-Coater. In this manner, tablets are coated vrith a 5 

wt% barrier coat of HPMC, relative to tiie inrtial tatrfet weight. A coating fonmdation 

is prepared according to the formulatit^ in Table 3-3. 

The coating solub'on is spreyed onto HPMC-coated sertraline tablet cores 

using a Freimd HCXr-30 HK^ater. 
^ Th6 tc^ acrylic resin po^er weight applied is 5-50% of the weight of li» 

uncoated tablet bed. The HPMC undercoat senres as a barrier between sertreline 

and the pH-sensitive acrylic resin coaL This tiarrier coat prevents premature 
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dissolution (or weaicening) of the acrylic resn coat. e.g., in the low pH environment 
of the stomach, potentially caused by a locally higher pH In the tablet interior due 
to tiie presence of sertraline. 

5 This example illustrates preparation of a temporally-delayed (wafer-activated) 

sertraline tablet dosage torn. 

Sert^line tablet cores ans manufactured according to the fomnuia described 
in Table 3-1 of Examr^e 3. using tile procedure described biExampte 3. Tabletsare 
then coated with a water-soluble and^or water-disintegrable delay layer, in a tablet 

10 coating apparatus such as an HCT-30. H(n'-60. or HCT-130 Coater (Freund Inc). 
The tablets are coated with an aqueous sdtilkm of ^ffnMC to a final coato^ 
5-50% of the final weight of the coated tablet Heavier coating weights give longer 
delays before initiation of sertraline release into the use environment (the 
gastrdntestinal lumen). The delay t&ne may dso be bicreased by incorporating 

15 small to moderate quantities of poorly water-soluble polymere Cmduding but not 
limited to ethytceOulose (EC), ceBukse acetate (CA). oeliulose acetate butyrats) into 
the coating formulation. For exampis. the coaling formulation may consist of 95:5 
HPMC/EC to 50:50 HPMC/EC, or 95:5 HPMC/CA to 50:50 HPMC/CA. In the case of 
such mixed polymer coating systems, it may be necessary to adjust the solvent 

20 composttion to dissolve the mixture of water-soluble and pooriy water-soluble 

polymers. For example, mixtures of acetone and water, or ethand and water, may 
be used as needed. In the emrironmmt of use, ttiedoss^fonns of ttiis example 
exhibit a del^ ni sertrafine release, during wtdcht^fte coating polymer (Sssolves 
from the sertraline tablet core surface. After ttie delay, the sertraine core tablet . 

25 releases at teast 70% of its remaining incorporated serbaline&i 1.5 hours. 

Fjtample 1Q 

Hiis example illustrates that organic acids have the ability to raise the 
solubrity of the hydrochloride salt of sertraline. Tlie acids were screened fay 
30 dissolving the candidate add in water and then stnroig access sertra&ie 

hydrochiorkfeintheaddsohjQonforatleastShourB. The concentration of sertrsdine 
in the supernatant was then measured by HPLC analysis. The resuHs of this test are 
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listed in Table 10-1, below. Most of the adds listed in the table successfully raised 
the soltd)ifity of sertraline hydrodilorkie (normal vMMjf 2.5 mg/ml). 



Exdpient 


Af^roximate Exdpient 
Concentration (mgAnl) 


Sertraline SolubiH^ (mg/mJ) 


CL-maGcadd 


900 


21 


Citric add 


600 


20 


EiythortMcadd 


400 


19 


Acfipicadd 


14 


12 


Maleicadd 


700 


6.4 


L-aspartic add 


10 


5.5 


Tartaric add 


1400 


5.5 


L-^hnamic add 


12 


5.4 


Furrarrcadd 


11 


3.1 


Tannic add 


2000 


2.8 


DiL-tyrosne 


600 


2.2 



5 



Prefened adds, based on ttus saeerwig te^ are n»fi^ dtric, erythoriaic, and adipic 
adds. Maldc L-asparfic, tartaric, and L-glutaiYuc adds also significantly improved 
sertraftie tiydrochioride sohdM^. Delayed^rdease dosage forms witti such adds &i 
10 the core waiperfonn better than those wiHwut such adds. 

Examptell 

This example iilusirates that organic adds have the abaity to raise the 
8olubi% of the acetate salt of Sertraline a rnethbd similar to that used for the 
15 hydrochloride salt descrOied In Example 10. The exdpient. esxdpeerA concentration, 
and sertrafine soSut»Tity are listed 'm Tabie 11>1 below. Based on these results, 
prefened adds to indude in a dosage fonn where increased sertraBne acetate 
solubility is desired are ascorbic, erythorfaic. dtric, lactic, aspartic, glutamic, and 
aconitic %ids. 



20 
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Exdpsent 


Exdpient CmcentFation 


Sertraline Solubiiify 
(mgAnI) 


AscortKC add 


400 


>425 


Erythorbic acU 


400 


>330 


Citric add 


600 


146 


LacSeecM 


213 


>2S4 


As^artica^ 


7 


110 


Giutamscadd 


12 


108 


Aconiticacfd 


5(X} 


>92 • 


Itaoonicadd 


150 


72 


Sucdnrc acoi 


77 


28 


None 




64 



This example Biustrates that organic adds and tf»^ caidum salts have the 
atHlrty to raise the aqueous soIubiBty of the lactate satt of sertraline imng a method 
similar to that used for the hydmc^iide salt desert TheexcvH 
ient, the exeunt concentration in the aqueous test solution, and the sertra&i® 
lactate solut^ in tt^ test solution are Fisted Table 12-1 below. Solubaity of 
sertraline lactate in water is approxmiatety 125 mg/ml. The data below shew that 
e^ht organic add solutions had sertraline lactate solubSities of aliout the same or 
Ngherthan 125 mg/ml; adipSc. erythoitio, itaoonic, dtric, aspartic. glutamic. I^tfdine. 
andasoort^ Also.a8o(utfonofamlxtunsortimof0ie$eackisais^ 
solidrtBty;ascorS^andas(»&x Sertralmlaclate solute also h^ in caidum 
salt sduSons, eSher atone (caidum dtrate) or mbced with ascortnc actd. 



10 



15 
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Exdpient Concentration 


SertraRne Lactate Soiubil^ 


Exdpient 


(mg/mO 


(mg/mO 


Adipic add 


14 


360 


Erythorbic acid 


400 


>217 


itaconic add 


150 


>202 


Citric add 


600 


162 


Aspartic wdd 


7 


>155 


Glutaniic add 


12 


>125 


Histkllna 


42 


>116 


AsGQtbicfAsoaxfio 


400/7 


116 




400 


102 




2S0 


66 




200 


<59 


Tartaric ac^ 


14(» 


12 


Fimiarica^ 


11 


<9 


Sorbica^ 


3 


<9 


Caidumbdate/ 


5QMO0 . 


1«) 


Ascort:»cadd 






CaldumdtnstB 


10 


165 


Caidum carbonate/ 


50/400 


176 


Ascorbic add 






Horn 




125 



ExamsteJB 

5 The lower sdubiGty of the sertraline chloride salt and of al! sertraEne lactate 

and serira&ie aoetate salts m the presence of high chiofide concentrations suggest 
that core formulations are preened for which sertraTsfie sta)^ in solution that is, it 
does not predpSate or fonn a gei-fiice matei^ when chloride is present in the use 
envtromnenL Certain organic adds and safis were four^i to inhib'S predpltaCon or 

10 gelation of sertaSrm vit^ chloride is present via the foSc^g soBenkig test 
Sertrafine lactate was dtesotved in water eitiw alone (as a controO on^viQi a 
candidate exdptenL Sodium chloride was then added (as a concentrated solution) 
and the result olsserved. An exdpient was considered beneficial if the solution 
remained dear and fltfid. The more chloride ttet could be added to an exdpiert 

1 5 solution with the sojutfon remainir^ dear, the more benefoiaJ was the exeunt 
Talrie 1S-1 Bekw shows ttie results of thte screening te^ 
exdptents tested increased sertraline concentration in the chiorjde soluSons. 
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labieJM 





Concentration 


Concentration 


rifiai oeruoiifiG 

ww> Ivt7i iu auui 1 

(mg/mO 


wDoeivauon AViter 
NaaAckfition 


None 




38 


22 


gei/predpitate 


Ascoitie/ 
Aspartic aods 


400/7 


1S2 


162 


sohifion 


Aspartic add 


7 
7 


114 

152 


162 

4AA 

100 


solution 

a 




•Ha/ 


inn 




prscipiiaw 


Asoorbfcadd/ 
catefum lactate 


400^ 


150 


165 


solution 


Ascorbic add/ 
carbonate 


400/50 


ISO 


170 


sRghtiytUfbid 


Citric add/ 
^Icfum iadats 


600/50 


150 


162 


solution 


Histkjine 


42 


150 


110 


slight precipitate | 



Organic compounds (soIubHizers) were sa^^}&i for their abiTrty to enhance 
5 the solut^fify of sertraTme saEs in aqu^us soiub'oris with or \^^lthout the preserx^e of 
chloride. Excess sertraline lactate was added to an aqueous solution of fire 
candidate solubllizer and, in most cases an organic add. The organic ackte were 
saturated in these solutions ateo, and the additional soiubfBzing agents were at the 
conoenirations shown bt Tattle 14-1. The equilibrium sertraline sdubiliiy was 
10 measured. Then, sodium chloride was added to the saturated sdutim 

sertralTO oonoeritration was rneaswBd. The results of these screenir^ tests are 
summarteed tn Table 14-1 
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Sertraline 
Concentration 
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Example 15 

This exampte iDustrates tfmt solubOizers for sertFaiine also can increase the 
rateofdissoluttonofsertraBne. TheefEectofacandUateexdpientonseitrafine 
dissolution rate was determined by adding sofid drug, the candidate solubilizir^ 
exdpient, and, In some cases, other exdpenis such as an organic add and an 
osmag^ (such as a si^ar) to a 1.8 mi centrifuge tuibe. The sample tiAes were 
spun at 14K G fc^" 5 minutes m a mi&ocentilfuge to padctte powder. ISOpIga^ric 
txiffer was added to flie packed powd^ and the samples were gently agitated, then 
spunat14KGinamk7Doentrifijgefor2rninutes. The samples were then removed 
from the microoentriasge and allowed to stand undisturtsed until the scriutron was 
remove. The solistion was removed from the samples aner a total of 10 minutes 
after gastric buffer was added to the powder pack, and analyzed by HPLC to 
determine the sertraline conosntratkm. 

The dissolution rate (mg sertraEne/ml-mih) was calculated from the nteasured 
concentration of dissolved serfraGne in the supernatant as a function of time over the 
fest 10 iTunuias of dissolutioa These dissolution rates arxi the exdpient mixtures for 
which they were measured are summarized in Table 15-1 below. As shown, several 
exdpierrt m'DCtures corttaining sotubOizers s^nrRcantiy (about 3X or greater) increased 
the dissolution rate of sertraline, compared mth sertraline alone and compared with 
sertraEne and ascorbic add. 
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Sertraline 
Dlssolullon 
Rale (mg/ml- 


o 


to 

CO 


20.9 


o 

T- 


CO 


14.5 


CO 


o 

CO 


CD 


in 
a> 


CO 


11.5 


CO 

id 


Sertraline 
SaU Fonn 
Cone. (wt%) 


ladate 
100 


ladate 
14 


ladate 
14 


ladate 
14 


ladate 
14 


ladate 
24 


(adate 
13.1 


ladate 
14 


ladate 
14 


ladate 
14 


ladate 
19 


ladate 
14 

i 
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1 . A spatially deiayed-reiease oral dosage form suitabie for oral 
administration to a mammal, comprising sertrafine or a phamiaceutically acceptable 
salt thereof and a phannaceuticaHy acceptable earner, 
5 which dosage fonm, fbliowing tngestitKi by said mammal, releases not more 

than 10% of tfie sertraline contained therein into said mammaPs stmiach, 

and which effects Immediate release of the remaining sertrafine contained 
therein after having passed into said mammaPs small intestine* 

Z A dosage fomn as defined in daim 1 , v^lch is pH4r^gered. 
10 3. A dosage fonn as defined in claim 2, comprising an immediate- 

release core coated wi^ a material comprising a poiynter that is substantially 
impermeable to sertraline at the pH of the stomach, but which is permeable to 
sertraline at the pH of the small intestine. 

4. A dosage form as defined m daim 3, wherein saki polymer is sdected 
15 from cellulose acetate phUhalate, pdyvinyiacetate fMhalate, hydros^propylmethyt- 

oeBulose phthalate, cellulose acetate trimellrtate, anionic acrylic oopolyniefs of 
methaciylic add and methylmethacrylate, and copdymeis comprising acrylfc add 
and at least one aciyfic add ester. 

5. A dosage form as defined In dabn 3, wherein said ocra is 
20 muifiparticulate. 

6. A dosage form as defhed in daim 3, wherein said core is a tablet 

7. Adc^agefbrm as defined in daim 3, wherein said core is a capsute. 

8. AdosagefDnnasdefiriedindaim7,intheformofageiathcapet^ 
coated wih a pdymer that is substanfiaDy bnpenn^^ 

25 stomach, tmtthat is permeable to sertrafine at the pH of the small intestine. 

9. A dos^ form as defined in dam 1, which is enzyme-triggered. 

10. A dosage form as defined in daim 9, comprising: 

an immediate-felease core comprising sertrafine md a pharmaceuti»ay 
acceptabteamrier; 

30 a membrane surrounding said core, wherein said membrane fabricated 

fnm a micror^mis hydrophot>sc material; aruf 

a hydrophobic Oquid entrained within the pores of said membrane, said 
hydrophobic Bquid being substantiaily impermeable to water and sertrafine, but 
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capable of changing, through enzymatic degradation, so that said membrane 
becomes substantially perrneable to water and sertraline when said dosage fbnm 
moves into the smafi intestir^. 

11. A dosage foim as defined in daim 9, wherein said core \s a tablet 
5 12. A dosage fomi as defined in daim 9, wherein said core is a 

multiparticuiate. 

13. A dosage form as defined m daim 1, wherein said mammal is a 

human. 

14. A pH4r^gered delayed release dosage form si^taUe for oral 

10 adminstrationtoamamm^cortpisir^ (1) an immecfiate-relKtse core comprising 
sertraOne or a pharmaceutical acceptable saR thereof ami a (rtianrm 
acceptatrie carrier, and (2) a pH-^ensitive ooatir^ surrourxTrng said core, 
which do^ge form, when dissofuficm tested in vitro, 
releases ruit more than 1 0% of its incoiporated s&traline in 2 hours kt 750 ml 
15 of0.1NHa 

and which, foDowir^ said 2 hours, effects frnmediate release ctf its remaining 
sertraline in a liter of 0.05 M sodium phosphate buffer, pH 6.8, containing 1% 
poiysort>ate 80. 

15. A dosage fcmi as defined in daiin 14, comprisaio an immediate* 
20 release core coated with a polymer that is substantially fmpemneabie to sertrafine 'm 

said add but which is pemfseaUe to sertraSne in said buffer. 

16. A dos£^ form as defined in daim 1 5, whmin said polymer Is 
selected from ceiUose acetate phthalate, poiyvir^aoetale phtftalate, 
hydroxyprop^methylceilulose phthalate, ceSulose acetate trimenitate, anionic acryGc 

25 copolymers of methacryCc add and methylmethacrylate, and copolymers comprising 
acrylic add and at least one acryfic add ester. 

17. A dosage form as defined in daim 15, wherein said core is 
muffipartiodate. 

18. Adc^gefmn as defined in daim 15, wherein said core is a tablet 
30 19. A dosage fomn as defined in daim 15, wtierein said core is a capsute. 

20. Ados^fbrm as defffiad In daim 19, in the fonm of a gelatin capstde 
coated with a pc^merthat is substantially impermeable to sertraline in said add, but 
ttat is penneabie to sertrafine in said buffer. 
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21 . An enzyme-triggered delayed release dosage form suitable for oral 
administration to a mammal, comprising (1) an immediate-felease core compri^ng 
sertraline or a pharmaceuficaOy acceptable salt thereof and a pharmaceuticaHy 
acceptable carrier, and (2) an enzymatically degradat>le coating surrounding said 

5 core. 

which dosage fomi, when d^solution tested in vitro, 
releases not more than 10% of fts incorporated sertraline in 2 hours m 750 ml 
of 0.1 N HCI. 

arKi whidi, fbllowng said 2 hours, effects immediate release of its remaining 
10 sertraline in a liter of 0.05 M sodium phos{tfiate buffer, i:^ 6.6, containing 1% 

poiysort>ate 80, in the presence of an enzyme suitabie for enzymaticaliy degrading 
said coating. 

22. Adosageform as defined In daim 21, wherein said core is a tabl^ 

23. A dosage lom as defined in daim 21 , wherein said core is 
15 muitiparticuiata 

24. A dosage form as defined in daim 22, comprising: 

a core comprising sertrafine and a phanmaceuficalty aco^stable carrier; 
a membrane surroundoig said core, wherein said membrane is labricated 
from a microporous hydrophobic matertel; 
20 a hydrophobic Gquid entrained witftin the pores of said membrane, said 

hydrophobic liqiAl being substantially fenpermeable to water and sertraline, but 
capatrie of char^^, through enzymaSc degradation, so that said membrane 
becoiTtes perrrieat^ to water and sertrafine in said tHiifer. 

25. A doss^ form as defined in daim 24, wherehi said cone further 
25 comprises at iKiSt one osmagenL 

26. A dosage form as defined in daim 21 , wherein said mammal ss a 

human. 

27. A temporally delayed dosage form surtat^ for oral adminstra&xi to a 
mammal, comprteing (1) an immediate release core comprising sertraline or a 

.30 pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier 
and (2) a coatnig surrounding Baiki core, 

which dosage form, following ingestion by said mammal, 
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releases substantially no sertraline durvig a first period of about 10 minutes, 
releases not more than 10% of the sertrafine contained therein during a 
second period iastffig up to 2 hours following said first period. 

and then effects immediate release of the remaining sertraline contairted 

5 therein. 

28. A dosage form as defined in claim 27. wherein said core a taUeL 

29. A dosage fonm as defined in dami 27. wher^ said core is 
multipartiajlate. 

30. A dosage fornix defined in daim 28, whereoi said tablet is coated 
10 with a water-eduble or water-disintegrabte coating, 

31 . A dosage form as defined in daim 29, wherein said multiparticulate is 
coated with a water-soluble or water-<lisintegrable coafing. 

32. A dosage fonri as defined in daim 27Jn the ficHm of a gelatin capsute 
coated with a water-sotutfe or water-disintegratrie coating. 

15 33. A dosage fomi as defined in daim 27, wher^ said mammal tea 

human. 

34. A temporally delayed dosage form suitable for admirdstration to a 
mammal, comprising (1) an immediate-release core compridng sertraline or a 
phamnaceutically aoceplable salt tt^reof and a pharmaoeuficaBy aooeptable carrter 

20 and (2) a coaling siOToumfing said core, 

which dosage form, when cfesdution tested in vitro 'm a USP-2 apparatus 
containoig 800 ml of acefic add/acetate buffer, pH 4.0, whtoh is 0.075 M in NaCI, 
releases siAstantially no sertrafine durir^ a first p&wi of about 1 0 minutes, 
releases not more tt^ 10% of the sertrafine contelned flierein during a 
25 second period lasfiig up to 2 hours foBomng said first period, 

and which then effects immediate miease of the remaining sertralaie 
contained therein foEomng said second period. 

35. A dosage form as defined in daim 34, wherein said core is a tablet 

36. A dosage fomi as defined in daim 34, wherebi said core te 
30 multiparfteul^. 

37. A dosage form as defined in daim 35, wherein said tat^t is coated 
with a water-soluble or water<Iisintegrabie coating. 
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38. A dosage form as defined in daim 36. wherein said multiparticulate is 
coated with a water-soluble or water-disintegrable coating. 

39. A dosage fomn as defined in daim 34, in the fbnn of a gelatin capsule 
coated with a water-soluble or water-dssintegrabie coatir^. 

40. A dosage fonn as defined in daim 34. wherein said mammal iis a 

human. 

41. A delayed-release dosage form suitable for oral admtnstration to a 
mammal, comprising sertraline or a pharmaoeuticafly acceptable salt thereof and a 
pharmaoeutically acceptable earner, said dosage form exhibiting, in vivo, a sertraline 
plasma which is shorter than Tm detennined after ingestion of an equal 
amount of sertraline in an immediate release dosage form. 

42. A dosage form as defined m daim 41 . wherein Tmax detennined with 
said ddayed release dossge fonn is at least 0.5 hour shorter than T„« determined 
with said immediate release dosage form. 

15 43. A dosage form as defined in daim 41 « wherein Tnux determined with 

said delayed release dosage form is at least 1 hr shorter tlian Tn«x detennined with 
said immediate release dosage form. 

44. A dosage form as defined in daim 41 , ^^rein said mammal is a 

humaa 

20 45. A dosage fonn as defined in daim 41 . which is spatiaRy delayed. 

46. A dosage fbnn as defined in dsum 41 , whidi temporaDy delayed. 

47. A dosage form as defined in daim 41 , wherein said shortened Tn^x is 
determined as the aver^ Tir^c fiom dosing at least 12 normal healthy human 
subjects in a crossover stiKjy in wfiich said immediate release dosage form is an 

25 immediate release tablet 

48. A method for treating a psychiatric illness, premature ejaculation, 
chemical dependency, premenstrual dysf^oric disorder, or obesity, comprtsing 
administerir^ to a mammal in need of such treatment induding a human patient a 
therapeutically effective amount of sertra&ne in a delayed-release oral dosage form 

30 as defined In dannl 

49. A method for treatirxg a psychiatric iOness, premature ejaculation, 
chemical deperidency, premenstrual dysphoric disorder, or ol>e$ity, comprisir^ 
admintetermg to a mammal in need of such treatment indudir^ a human patient a 
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therapeuticaiiy effective amount of sertraline in a delayed-reiease oral dosage fomi 
as defined si datm 14. 

50. A method for treating a psychiatric illness, premature ejaculation, 
chemical dependency, prenwnstrual dysphoric disonder. or obesi^, comprising 

5 administerfrig to a mammal In need of such treatment, including a human patient, a 
ttierapeuticsdly effective amount of sertraline in a deiayed^ietease oral dosage fbnm 
as defir^d in daim 21, 

51. A method for treating a psychiatric niness, premature ejacutetion. 
chemical dependerxy, premenstnial dysphoric disorder, or obesl^, comiim'sff^ 

1 0 administ»rfr?g to a mammal in need of such treatment, indudirtg a human pattent, a 
therapeuticaliy effective arhount of sertraline ni a delayed-nelease c»al dosage form 
as defined in daim 27. 

52. Amelia for treaty a psychiatric illness, phernatur^ 
chemical dependent, premenstnial dysphoric disorder, or obesity, corrpls^ 

1 5 administering to a mammal in need of such treatment indudirg a htman patent, a 
therapeuticaliy eRiective amount of sertraline in a (telayed-r^ease oral dosage form 
as defined in daim 34. 

53. A m^od for treating a psychiatric illness, premature ejaculation, 
chemical dependency, premenstrual dysphoric dtsoider, or obediy, comprising 

20 admirdsterir^ to a mammal in need of such treatment, Induding a human patient, a 
therapeutically effecSve amount of sertrafine in a delayed-rdease oral dosage fcmn 
as defined bi daim 41. 
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